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The  IC-AIOOH  Takes  The 
Magic  Beyond  3  Wishes! 


Memory  Bciiik  System 


642  mernor>'  channels  organized  in  two 
stiparaie  l>aiiks*  {very  convciiitui  for  two 

hajii  laiiiilies). 


EMORY  lANK  SY511M 


Exclusive  Triple  Bond  Capobility 

Three  intlt^pendtMii  bund  units  for  2  M, 
440  MH/.  and  L2  GHz  oiR^raiion  (simul- 

Uincous  riTeh  c) . 

Three  independeni  dii^play^  can  fredf 
select  iht.'  desired  hand  uniL 

-    Each  display  indiia.iL's  S/Rl;  volume  and 
squelch  levels. 

Each  display  is  controlled  by  a  separate 

volume  and  tuning  knob. 

Select  from  5  external  speaker  jacks* 


1      8  POSSIBLE  COMBINATIONS! 
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More  Ihim  a  tri-hmid  radio,  the  IC-lsJOifH 
gm-,K)um  tnwjnmiofn  oj  choice! 

No  remwal  or  tnHUillation  uf  additional 
band  units  required. 

Each  opemttng  band  has  a  separali 

antenna  connector  to  enable  duplcxcr/ 

triplexer  nse  without  any  inismaiching 
antenna  loss  (not  one  common  antenna 
for  mulU-signal,  one  bujid  ojK'ration  like 
you  see  in  competitive  models). 


Cross  biuid  (feotle  duplex  (tntnsmil  on 
one  band  while  receiving  on  t^vo  otlicrs) 

and  full  crossband  duplex  (transmit  on  one 

band  and  receive  on  another)  is  possible. 

Tlie  one-touch  fTT  enables  telephone-lifce 

convcfsations  without  having  to  continually 

press  PTT. 

nm^e  simple  with 
the  ofitifmal 

rvmotvahk 
fineifiitle 
desigfi. 


Reieose  Button 

Remote  InstaHatloii  Options 

Oire  Body  ^  install  as  a  complete  unit. 

Separote  -  detach  the  front  pane!  and 
mount  each  separately  (sec  illustration) 

-    Remote  -  Mount  the  main  bodv  in  die 
mink  iOPC  353  and  OK  555  req.>, 
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Ihe  nwmttry  Imnk  >i  A/em  am  eivn  be 
imiomized/or  'his'  ami  "hers"  tipemlion! 

^   Priorit\'  Watch  -  Scans  one  (or  more) 
memon'  channels  per  band  while  operating 

on  a  VTO  frequency. 

Transfer  call  or  memorv  channel  contents 
to  VTO.  Pajlicularly  useful  when  searching 
for  signals  around  a  niemoi^  chvmnel 
fre(juencv  and  for  recallinj^  tiic  offset 
frequency,  tone  frequenq.  etc. 

14  DTMF  autodial  memories  for 
antopaiching,  accessing  repeaters  and 

controlling  other  ei(uipmeni,  etc. 

.uul  biki|i  liiifiirni4itlon. 

Micfophone  Remote  Controls 


Incredible  Performance 

A  AFC-RIT,  AhXl-VXO,  manual  RIT 
and  manutd  VXO  modes  to  com- 
pensate for  "off  frequency"  of 
the  Tx  station  (L2  GHz). 

High  Sensitivity  -  less  than  A6\N. 

Double-conversion  superheiro- 
&fne  receiver  system. 

More  than  2.4  W  audio  output 
power. 
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kXmi  OmOmttoi  4V  Of  tliesefmSH 
^  From  The  MiaophiHi^c|booTJl       1 


^  Selaci  i/ltrin  M 
^  Mefliary  dianral  Sekl 

^  Piip  On/Oil 


tii  Co(k  SquEikti 
d  Tone,  Tontt  Siiif^Mi 
^  Pfidf ftt  loop  Oiv'Off 

d  AtMMOlBrtWOff 

^  SiTlUt 

^  imV Av«vcrllMii( 

^  QjpfffliAil  Friq.  Ijnoi. 
[«tth  Dpi.  I1T^6  synlh  f 

d  Wrila  VFO  CanterrMn 
Msinory  or  Cali  Qmm\ 

^  Lock  4(1  Mk  Kejs  or 


A 
function  kevboard 

wlih  complete 

control  over  the 

IC'AiOOH. 

The  beep 
tones  for  each  band 

Ate  different  and 

distinguishable  so 

you  can  keep  your 
eyes  on  die  road. 

0\er  22 

fiincljons  are  at 

your  flngertips  ^Ith  the  IGAl  Ws  imiqtie 

microphone  keyboard  (see  chart  above)! 

Other  Great 
Features 

Tri.  du;il  tjr  monu  biuid 

Sub  blind  access/mute/ 
bu.sy  inrp  functions 
Optional  pockd  berp  and 
tooe  U|Ui:k1t 

0|^  p-j^r/code  squddi 
Tune  encod,iT  built  in 
MLiliiple^kOUlS 


INTERNATIONAL  INC. 


FIND 

Four  4l 


EQUENCIES  FAST  with  the  Sta. 

TRIGGER  &  HOLD  Models,  TWO  PrJ 


k  ATH™  Series 
d  Below  $200!! 
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$179  valu 


ATH  ™  SERIES  FEATURES: 

•  Easy  to  use  -  simple  controls 

•  Ultra  fast  response  time 

•  Extra  BRIGHT  LED  dfgits 

•  AC  or  Battery  operation 

•  Maximized  sensitivity 
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WARRANTY 

5  Years  Parts 

1  Year  Labor 
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ACCESSORIES 

#CC-90  Soft  Case  for  all  models .$12, 

#TA-90  Telescope  BNC  antenna 12, 

#TA-90-L  Telescope  Elbow  B  N  C  an  ten  na . . . .  - 16. 

*^RQ-1 50  1 50  MHZ  Rubber  Duck  antenna...... 1 6. 

*#RD-2750  27  &  50  MHZ  Rubber  Duck  antenna.-28. 

S^RD'450  450  MHZ  Rubber  Duck  antenna .,...16. 

if  R  D-800  C&llular  phone  band  R  D  anten  na .,...,. .  .29. 

^C/6A  ABOVE  7  items,  SAVE  $30  99. 

WM-207-IC  Interface  Cai?le  MFJ  ant.  analyzers 10. 

#P"1 10  200  MHZ  1X'10X  probe.. .....39. 

#LP-22  Low  Pass,  Audio  piDbe .....25. 

#D010  DiWiX  50  OHM  probe .20. 


actory  Direct 
Order  lines 

SAME  DAY  SHIPMENT 


JDrders  &  InformatiQn 


lOrders  Onl^ 


Model  1350 

Economy  Frequency  Coumef 
t-1300  MHZ.  3  gate  tim^, 
Hold  switch 
(No  ATH  or  Bar  Graph). ...tits. 


All  instrunrtents  are 
true  Pocket  Size: 


80 
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Trot  305'56"n 


STAR 


miMai!ism& 


-98  NE  38th  St.  Ft  Lauderdale.  FL  33334 


1"  Deep,  <14  cubic  in. 

and  are  shipped  with 

t     factory  installed 

Ni-Cad  batteries  and 

AC  charger/adapter. 

Antennas  are 

optional 


FEATURES 

ATH-10 
$149 

regBl73 

ATH -15 
$189 

regS935 

AThf-30 

$249 

tegSB99 

ATH-50 

$289 

reg  S339 

FREQUENCY  RANC^ 

1MHZ- 

1200  MHZ 

1MHZ' 

1500  MHZ 

1  MHZ' 
2800  MHZ 

5H2- 
2600  MHZ 

AUTO  TRIGGER  S  HOW 

YES 

YES 

YES 

YES 

SIGNAL  BAR  GRAPH 

NO 

YES 

YES 

YES 

LOW  BATfERY  tNa 

NO 

YES 

YES 

YES 

ONE-SHOT  a  RESET 

NO 

OPTIONAL 

YES 

YES 
YES 

HhZ  LOW  RANGE 

NO 

NO 

NO 

OPTION  #HST-15  is  a  iigh  accuracy,  liah  stabilitv.  tidiG  base 
can  be  ordered  with  any  ATH  series  mode  {0.2PPM  TCXO) 

upgrade  that 
$100. 

Extend  readability  distance  with  BAND  PASS  FILTERS.  $49  ea. 

#LP-60       DC  -  60  MHZ  #BP-150      1 30  -  500  MHZ 

#HP-400    400 -1500  MHZ  #HP'800     800  -  2000  MHZ 

#BP-4     Aii4Fliters     $189 


Tenivs:  Shipping/^  and  ling  charges  US.  &  Canada  5%  (S5  min.,  S10  max)  Others  add  15%.  FL  reskdents  add  6%  tax.  COD  fee  S5, 
VISA.  MC,  Discover  accepted.  Prices  &  specifications  subject  to  change  without  notice  or  obltgaiion. 
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MODERN.  MULTI-BAND  AMTENNA  SYSTEMS 


BASE/REPEATER 

ANTENNA 

PRODUCTS 


Featuring  the  COMET  exclusive  SLC  System.  Tlie  SLC  actually  increases  the  gain  of  the  Dual/TriBand  Antennas.  A  connpletely  pre-tormed 
phasing  coil  and  phosphorojs  copper  element  produces  a  low-toss,  highly  effective,  high  gain  antenna.  All  COMET  antennas  are  pre-tuned 
and  come  complete  will  all  mounting  hardware.  Simply  mount  to  your  mast  and  experience  incredible  COMET  performance! 


COMET  TRl-BAND 


COMET  DUAL-BAND 
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GP-9(N)  Dual-Band  146/446MHz  Base/Repeater  Antenna 

Gain  &  Wave:  l4eMHz8.5dBi^/^wauex3  VSWfl:  1.5:1  or  less  Max  Power:  200W  PEP 

446IV1HZ lt.9i]lBi ^/l wave x 8 Length;  17' 8"  Weiglil:  5lbs, llozs. 

Connector:  SO-239  (GP-9(,  W-type  (GP-9N)    Mounts  to  ita^  Size:  1 .25"-2.50' 
ConstFuc-tian:  Heavy  ijuty  fibergfass,  3  sections,  92MPH  v^ind  survival 


■  ■-- n  r  ivmiini  -  -•■'.^-^'•.■^-■■-  -^■■^^^^irttTT-ilYBIffi'VrnWrTnunH 


GP-6  Dual-Band  146/446MH2  Base/Repeater  Antenna 

Gain  &  Wave:  1461ViHz  6  5dBi  %  wave  x  2  VSWR:  1 .5:1  or  tess  Max  PowEr:  200 W  PEP 

446fv1Hz  9.0dBi  %  wave  x  5  lenflth:  W  Z  Weight:  3lbS-  8oz. 

Connector:       Gold -Plated  SO-239  Moynts  to  Mast  Size:  1  25"-2.50' 

Constfuet^on:  Heavy  duty  fiberglass,  2  sections,  112MPH  wind  survival 


fiF-3  Dual-Band  146/446MHz  Base/Repeater  Antenna 

Galfl  h  Wave:  146MHz4,5dBI  %  wave         VSWH:  1.5:1  or  less     Max  Powtr:  2D0W  PEP 

446MHz7,2dBl^iiiavG](3      LeRQlh;  5"  10"  W^ighl:  2lbs,to. 

Connector;      Gotd-Plat&d  S0^239  Mounts  to  Mast  Size:  1.25"-2.50" 

ConstfUDtlon:  Sij>g!e  piece  lib^^glass,  130MPH  wind  survival 


COMET  MONO-BAND 


CA-AfiC23  Mono-Band  146MHz  Base/Repeater  Antenna 

Gain  £  Wave:  146MHz  7..8dBi  Vs  wave  x  3  VSWR:  1.5:1  or  less   Max  Power:  200W  PEP 
ConneDtor:      50-239  Length:  14' 12'         Wfiight:  3lbs.  Bozs. 

MDEirlstoMaslSiza:  1.25' -2. 50' 

ConslrucHon:  Thick-wall  aluminunn.  3  sections,  70IV1PH  wind  survival 


'is 


CA-71ZEF  Mono-Band  446MHz  Base/Repeater  Antenna 

GaiR  &  Wave;  446MHz  9dBi  \'i  wave  x  12   VSM:  1 .5:1  or  less  Max  Power:  20DW  PEP 
Coniiector:      W-type  Length:  10  5'  Weight:  2lbs  12ozs, 

Mounls  to  Masi  Size:  t25'-2  50' 
ConstruGlinn:  Heavy  duty  fibfi-rg  I  ass.  2  sections,  105MPH  wind  survtvai 


CA-6^0B  Mono-Band  6  Meter  FM  Antenna 

Galfi  &  Wave;  52MHz  6  5dBi  =4  wave  %  2    VSWR:  i  51  or  less  Max  Powir:  50OW  PEP 
Connector:      SO-239  Length:  21  B"  Weight:  5tbs  11  ozs. 

Moiinls  loMast  Size:  1  25'-2  50' 

Construct  ion:  Thick-v^rali  aluminum,  5  sections,  1 0OMPH  wind  survival 

COMET  prQdUGts  are  available  from  most  major  dealers.  For  customer  ser- 
vice, or  a  complete  catalog,  please  call  us  at  800/96?-261l  We're  confi- 
dent COMET  products  3nd  accessories  witl  enable  you  to  enjoy  Amateur 
Radio  to  lis  fullest! 
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NCG 


NCG  COMFANIES 

1275  Morth  Grove  Street  Anaheim,  CA  92306 
(714)630-4541    FAX  (714)  630-7024 
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BP-15  Tri-Bancl52/146/446MHz  Base/Repeater  Antenna  ^       -, 

Gain  &  Wave:  50-54MHz  3.0dBi  %  mw     VSWR:  1.5:1  or  less     Max  Pow&r:  300W  PEP  >  ^0  J 
146MHz 6.2dBi  ^A  wave x 2  Length:  7'  IT  Weight:  3  lbs,  1  oz.         W^ 

446MHz  3,6dBi  H  wave  x  4  Mounts  io  Mast  SIzfi:  1 .25^-2.50^ 
Conneclof:  Gold-Plaled  SO-239    Construction:  SingSe  piece  heavy-duty  fiberglass, 
112MPH  wind  survival  50MH;  band  Is  iunable  by  radial  adjustment,  2MHz  band-wSdth,- 


CX-333  Th-Band  146/223/446IVIHZ  Base/Repeater  Antenna 

Gain  &  Wave:  146MHz  6.5dB[  ^/^  mve  x  2  VSWR:  1.5:1  or  ie&s  Max  Power:  120W  PEP 
223MHz  7.SdBF  ^A  vote  ?( 3  Length:  10'  2"  Weight:  Z  lbs.  10  ozs. 

^46MHz  9.0dBi  Vh  wave  X  5  Mounts  to  Mast  Size:  125-2,50' 

Connefitor:  Gold-Plated  SO-239 

Constradion:  Heavy  duty  fiberglass,  2  sections,  1 12MPH  wind  sun/ival 


:y.m*+fi^- 
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GP-93  Tri-Band  146/446/1 280MH2  Base/Repeater  Antenna 

Gain  &    146WHz  4.5dBi  <^A  vim       VSWR;  1 .5:1  or  tess  Max  Power:  300W  PF 
Wave:     446MH2  7.2dBi  %  wave  x  3  Leflflth:  5'  T  200W  PEP 

12S0MHZ  lOdBI  %  wave  k  5  Mounts  to  Mast  Size:  1.25'-2  50'    Weight:  2 
Cerneetor:  Gold-Plated  M-type 
CenslTuction:  Single  piece  heavy  duty  fiberg tass,  11 2MPH  wind  survival 


(146MH^i 
(446/1 .2) 
lbs.  Bozs. 
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6P-98  Tri-Band  146/446/12801VIHz  Base/Repeater  Antenna 

Gains  146MHz  6.5dBi^/l  wave  X  2      VSWR:  1.5:1  or  less  Max  Power:  300W  PEP  (146MHz) 
Wave:  446MHz  9,0dBJ  %  wave  x  5      Length:  9'  8^  200W  PEP  (446/1.2) 

12eOMHz13.5dBiV3  wave  ?^  12  Mounts  to  Mast  Size:  1.25'-2.50'  Weight:  3lbs.eozs. 
Co  n  necio?:  Go  I  d  -PI  ate  d  1\l  -t^'pe 
Conslrucllon:  Heavy-duty  fiberglass ^  2  sections,  112MPH  wind  survival 

CROSS  NEEDLE  METERS 

•  Separate  Meter  and  RF  Sensor  allows  for  convenient  placement 
of  the  nneter. 

•  Cross  Needle  Meter  pro\/ides  FWD,  REF,  and  VSWR  simultaneously. 
■  The  RF-Sensor  Is  a  compact  design,  and  has  an  extrenfiefy 

low-loss  circuit 

•  Beautifully  illuminated  when 
connected  to  power  supply. 

•  6  foot  cable  standard. 

•  Optional  EKS-3  10  foot 
extension  cable  for  a  total  of 
16  feet  between  the  sensor 
and  meter.  r^'^^4 

•  Compact  Size:  (L)  4.75^'  x  (W)  1 .75^  x  (H)  3,5" 


CMX-1 

CMX-Z 

CMX-3 

1,S-60MH2 

1.8-2QDMHZ 

140-525.MHZ 

0^2KW 

0-200W 

0^20DW 

30/300/2KW 

20/50,-'2Q0W 

20/50,.^0DW 
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What  are  these  two  smiling  about?  Turn  to  page  W  to  fin^  out. 


FEEDBACK«- 
FEEDBACKl 

li's  like  be  in  ^  I  here — ftght 
lie  re  in  our  iilTices^!  How? 
Ju>t  take  uUviinia|!,b;  of  our 
M:hDBACK  t  yrti  on  puce 
1 7,  VchjII  (KHicc  4i  I'ccdt^isck 
numbef  ill  \hc  beiiinfiin^  of 
dcfi  anicie  anJ  cdtmnru 
Wc"  J  like  you  lo  fate  wluu 
you  re^  >f)  th^l  v^e  can 
prim  whai  lypcs  of  things 
you  like  besl.  And  I  hen  wc 
will  dravv  oiw  Feedback 
curd  eai^h  month  for  a  free 
subscript  ion  to  7i» 


On  Uie  coi^er:  Time  to  heat  up  the  sofdering  iron  and  get  into  a  73  construction  project!  {Photo  by  David  Cassidy  NlGPH.) 
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Number  1  on  your  Feedback  card 


Ni 


EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Fan  or  Fanatic? 

Tve  known  several  hams  whose 
wives  dtvofced  xhetn,  naming  amareur 
radio  as  Ihe  correspondenL  Look,  this 
is  supposed  to  be  a  hobbyl  I  know 
many  DXers  who  stay  home  from  work 
when  there  is  a  new  country  on  the  air, 
I  know  repeater  nuts  who  have  an  HT 
with  them  day  and  night,  luned  to  their 
repealer. 

There  have  been  some  Umes  In  my 
life  when  Vve  gone  overboard  ham- 
ming. I  would  spend  my  afternoons 
buMng  eqyipmen!,  my  nights  operat- 
ing; and  my  mornings  Sleeping.  I  was 
so  busy  hamming  that  I  didn't  have 
time  to  land  a  job.  i  fived  happily  on  my 
unemployment  payments.  The  positive 
side  was  thai  1  sure  bui(t  a  iot  of  stuff.  J 
had  the  whoJe  celiar  packed  sofid  with 
steel  shelves  of  ham  equipment,  i  had 
so  much  stuff  rd  built,  and  so  many 
parts  for  byikJcng,  tftal  when  I  dectded 
to  move  to  New  Hampshire  in  1962  it 
tooK  five  1  fuck  loads  to  move  every- 
thing. Td  l<tpt  the  stufi  beyond  what  my 
cellar  could  hold  in  several  nearby 
rented  garages. 

i  had  a  75m  kU  kilowatts  another 
all-band  PP-813  kilowatt,  an  SCR -522 
with  a  surplus  kilowatt  amplifier  on  2m, 
about  SO  watts  on  6m  with  another 
converted  522,  all  kinds  of  Teletype 
arid  test  equipment,  I  worked  DX.  L 
was  aclive  in  most  of  the  major  con- 
tests. I  worked  RTFY,  NSFM.  AM,  au- 
rora on  2m.  and  so  on,  I  had  tons  of 
fun  doing  it. 

This  all  turned  out  to  be  solid  gold 
lor  me  when  I  unexpectedly  found  my- 
self the  editor  of  CQ  magazine.  AH  that 
time  ^jent  on  my  background  sudden- 
ly was  useful.  Indeed,  I  couldn't  have 
done  the  iab  if  I  hadn't  invested  aU  that 
time  in  the  hobby. 

But  outside  of  gunning  for  the 
thankless  job  of  editing  a  ham  rag,  the 
total  devotion  of  your  life  to  amateur  ra- 
dio  Is  dumb.  I  don't  doubt  tor  one 
minute  that  them  reaiiy  is  a  special 
place  in  heaven  for  rabid  DXers.  I  just 
happen  to  think  that  it  Is  well  padded. 
There  are  probably  we  1 1- padded  ceHs 
for  our  other  fanatics. 

Mind  you,  1  have  no  qyarrei  wttit 
hams  working  OX,  as  long  as  it  Isn't 
actually  important  to  them.  Working 
DX  and  earning  a  pface  on  the  ARRL 
Honor  Roil  is  fine^  as  long  as  it  isn't  Im- 
portant. I  got  up  somewhere  over  300 


countries  worked  End  stopped  counts 
ing.  I  had  jreai  fun  p^onee^ing  NBFM 
and  then  SSB,  I  had  fun  with  SSTV. 
when  that  got  started.  And  RTTY.  I 
loved  learning  and  dolrvg.  It  was  won« 
derful  fun  exploring  10  GHz  ana  work- 
ing seven  states  from  my  little  hill  In 
southern  New  Hampshire.  Tve  enjoyed 
competing  in  just  about  every  contest 
the  ARRL  has  come  up  with.  In  retro- 
spect, 1  can't  think  of  any  amateur  ra- 
dio activity  that  I  regret  having  investi- 
gated. And  there  aren't  many  I've 
missed.  But  I've  never  let  the  hobby 
become  an  obsess bn,  and  I've  never 
had  one  word  of  complaint  from  my 
wife  about  my  ham  activities. 

It's  a  hobby.  It's  for  fun.  So  get  the 
most  out  of  it  you  can.  Think  about  it— 
are  you  in  a  rut?  Are  you  just  getting 
on  (he  air  and  gassing  wfth  the  same 
75m  crowd  endless  fy?  Mried  that  tor  a 
coupie  of  years  and  got  over  iL  Oh,  I 
had  some  wondedul  time  with  W1MLJ 
in  Banre  (VT>,  WIIR  BitI  and  0»ga.  in 
Peabody  (MA),  and  Homer  W1KPL  Jn 
Jatfrey  (NH),  But  that  didn't  keep  me 
from  mountaintop  expeditions  on  2  me- 
ters, from  racking  up  a  fair  DX  score, 
or  winning  sweepstakes  contests  for 
my  section. 

How  come  you  haven't  put  up  an 
antenna  and  tried  some  sateltite  con* 
tacts?  What's  ^e  matter  with  you?  Ifs 
a  ball! 

Tried  Rallying  Yet? 

Have  you  ever  as  a  ham,  provided 
communications  for  a  local  sports  car 
club  putting  on  a  rally?  You  and  your 
ham  club  can  have  a  ball— just  oiler 
your  services  to  car  club®,  or  even  to 
the  Sports  Car  Club  of  America 
(SCCA),  which  organizes  the  naiional 
rallies. 

For  that  matter  if  you  haven't  ever 
gone  on  a  rally,  you've  missed  a  lot  of 
fun.  A  bunch  of  us  liams  around 
Brooklyn  (IMY)  used  to  go  on  rallies  just 
about  every  weekend,  And  you  don'l 
have  to  have  a  sports  car  lo  do  it, 
though  it*s  nr>ore  fun  in  a  sports  car. 

There  are  a  lot  ol  different  kinds  of 
rallies,  but  the  ordinary  garden  variety 
rally  consists  of  from  10  to  around  100 
cars,  each  with  a  driver  and  navigator 
team,  driving  over  ordinary  roads  and 
highways^  and  at  below  the  speed  lim- 
it, following  a  set  of  sometimes  tricky 
route  instructions. 


The  cars  paste  targe  numbers  on 
their  sides  so  the  people  at  the  check- 
points can  identify  them,  and  are  start- 
ed at  one-minute  intervals.  The  orga- 
nizers give  the  teams  the  route  instruc- 
tions one  minute  before  blastoff.  These 
are  called  llme-speed-distance  (TSD) 
rallies.  The  instructions  give  the  speed 
to  be  driven  over  each  segment  of  the 
rally,  and  usual^  provide  iairly  simple 
instructions  for  making  turns  and 
speed  citanges. 

Saturday  morning  rallies  are  often 
short,  running  perhaps  75  miles.  A 
weekend  rally  can  cover  several  han^ 
dred  to  over  a  thousand  miles.  On 
busy  nalty  weekends  I  used  to  be  able 
to  go  on  a  Friday  night  rally,  another 
Saturday,  and  still  a  third  on  Sunday. 
There  were  a  ton  of  rallies  around 
Long  IsEand* 

Every  tew  miles  there  is  a  di0dk- 
point — ijsually  hidden.  They  time  you 
as  you  pass.  usuaUy  taking  one  poini 
off  your  score  for  every  1/1 00th  minute 
early  or  late.  That's  about  a  halt  sec- 
ond. 

The  winners  are  seldom  off  more 
than  one  point  per  checkpoint  on  the 
average.  This  means,  if  you  have  any 
serious  intention  of  winning,  you  have 
to  be  able  to  measure  your  mileage 
down  to  a  hundredth  of  a  mile,  and 
your  time  to  the  hundreth  of  a  minufe. 
Then  the  navigator,  in  addrtion  to  help- 
ing the  driver  fmd  turns  and  speed- 
change  locations  (change  average 
speed  to  35^71  mph  at  the  Wishing 
Well  sign)f  also  has  to  run  a  calculator 
or  computer  and  let  the  driver  know 
what  his  odometer  should  read  when 
the  watch's  second  hand  is  straight  up. 

In  most  sports  cars  fitted  for  raJlies 
the  hundredths  odometer  and  a  stop- 
watch bracket  are  mounted  on  ihe 
dash  so  the  driver  can  see  them  at  a 
glance.  The  navigator  reads  off  the  in- 
struclions  and  computes.  This  is  no  Job 
for  anyone  who  tends  to  get  carsick! 

There  are  littte  complications  which 
affect  the  calcutations.  Since  no  two 
cars  have  odometers  that  read  exactly 
the  same,  in  order  to  match  your 
speed  with  that  of  the  car  used  to  lay 
out  the  rally,  you  need  a  mileage 
check.  This  is  usually  at  10  miles  out. 
When  you  reach  the  point  where  the 
oftfciai  car's  odometer  reads  10  miles 
you  see  what  your  odometer  reads, 
and  from  then  on  you  have  to  correct 


all  of  the  mstnidkin  average  speeds  to 
take  this  difference  into  consideration. 
Hey,  it  ft  was  easy.  It  wouldn't  be  so 
much  fun.  To  win  rallies  you  have  to  be 
a  precision  driver  and  a  navigator  who 
makes  faultless  calculations  on  the  run 
and  under  pressure.  If  you  get  hung  up 
in  traffic  or  by  stoptights  you  have  to 
get  back  on  schedule  as  quickly  as 
possible.  There's  nothing  like  getting 
slucK  behind  a  tittle  okJ  lady  on  a  back 
country  nsad  lo  cause  stress,  Tough, 

Most  ratlyists  have  a  shortwave 
converter  to  pick  up  the  time  signaJs 
from  CHU  or  WWV.  just  to  make  sure 
their  watch  isn't  a  half  second  off  after 
a  few  hours  bumping  along  on  back 
roads. 

Hams  can  help  car  dubs  by  helping 
work  the  checkpoints  and  then  radioing 
m  the  points  lost  tsy  each  team  to  the 
fin^h  line.  That  makes  it  possible  to 
determirte  the  winners  much  faster. 
Without  radios,  the  checkpoint  people 
have  lo  drive  to  the  finish  with  their 
scores,  and  then  the  organizers  have 
to  total  them  up.  With  many  rallies  hav- 
ing a  dozen  or  so  checkpoints,  this  can 
Lake  awhile.  It's  better  to  get  the  results 
announced  quickly  and  hand  out  the 
trophies  so  everyone  can  go  home  and 
get  sonw  rest. 

I  was  reminded  of  this  the  other  c^ 
when  I  was  out  in  the  barn  looking 
through  some  boxes  and  came  upon  a 
couple  cartons  of  old  rally  trophies. 
The  silver  Is  a  little  tarnished  now.  I 
should  polish  'em  up,  I  suppose.  Back 
in  1958,  when  I  bought  my  Porsche 
Speedster,  1  got  involved  with  rallies, 
and  1  enjoyed  them  until  L  moved  to 
New  Hampshire  in  1962,  There's  not 
much  in  rallies  up  here  in  the  moun- 
tains and  I  miss  'em. 

They've  probably  got  some  great 
computers  for  TSD  these  days.  Thirty 
years  ago  most  of  us  used  the 
Curta  calculators.  They  were  made  in 
Uechtensteln  and  looked  like  pepper 
grinders.  They  were  n^de  tor  cun^ency 
calculations,  but  they  were  ideal 
lor  rallies.  I  liked  'em  so  much  I  went  to 
Liechtenstein  and  became  an 
im^xtrier.  I  found  the  very  best  rally 
watches  (Han hart)  in  Schwenningen. 
Germany,  and  imported  those  too.  1 
had  quite  a  good  importing  business 
going  selling  rally  equipment — includ- 
ing my  own  speciai  speed  tables, 
which  beat  the  heck  out  of  any  others, 

I  wonder  W  V\fefter  Cronkrte  remem- 
b^s  coming  lo  my  house  in  Brooklyn 
to  buy  a  Curia  cak^tatof?  He  used  to 
be  big  on  rallying — until  he  and  his 
navigator  ended  i^  in  a  lake  one  day. 

You  might  want  to  try  some  local  car 
rallies  and  see  how  much  fun  they  are. 
Who  knows.  If  you  get  addicted  you 
might  go  for  a  f^iata,  they're  so  reason* 
able.  They're  the  closest  thing  there  is 
to  the  good  old  Porsche  Speedster,  fn 
the  meanwhile  your  club  membeis  can 
have  a  lot  of  tun  helping  k>cal  car  dubs 
with  their  checkpoints  and  getting 
scores  in  early. 

Poisoning  Little  Minds 

One  of  the  things  that  helped  suck 
Continued  on  page  32 
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1-1300  MHz  In  One  Sweep  $1,795. 

MADE  IN  USA  -lOKHz  Resolution  Band  Width  -7  Digit  Center  Frequency  Display 

MARINE,  TWO-WAY,  HAM,  AM  FM  SW  BROADCAST  RADIO  -  CATV,  SATELLITE.  SYS,,  SURVEILLANCE 
TUNE  DUPLEXERS,  AMPS,  FILTERS,  SECURITY  TRANS,  &  RECEIVERS  -  EMI,  RFI,  FCC,  TESTING 


EXCLUSIVE  DISPERSION  ZOOM 

ITC  SA  Series  exclusive  Dispersion 
Zoom  iels  you  zoom  in  on  any  Center 
Frequency  signat,  from  any  one  of 
five  calibrated  Dispersion  positions. 
Preset  at  >140  MHz,  50MHz,  10MHz 
IMHz  and  zero  MHz  per  division.  The 
SA1300A  displays  greater  then  1300 
MHz  on  the  screen  at  one  time  yet 
allows  instant  zoom  to  any  Dispersion 
Scan  Width  as  low  as  zero  MHz  per  div. 
Allowing  for  total  control  over  all 
Dispersion  Scan  Widths  settings. 

80  dB  ON  SCREEN 

130  dB  total  Dynamic  range  110  dBm 
Sensitivity.  At  Narrow  and  Wide  Band 
Width  settings.  Performance  you  would 
expect  only  from  a  $10,000  Analyzer. 


DISTRIBUTED  BY: 


ULTIMATE  LOHTCOsr  ANALYZER 

ITC  Spectrum  Analyzers  are  the  best 
performance  to  price  ratio  Analyzers  on 
the  market  today.  No  other  low  cost 
Analyzer  comes  close  to  the  Superior 
performance    and   quality   of   an    ITC 

Analyzer.  Total  flexibility  and  ease 

of  operation.  SA1300A  gives  you  full 

control  over  the  Resolution  Band  Width 
and  Freq,  Span  widths*  Plus  Vertical 
Position,  Baseline  Clipper,  Sweep 
Speed,  Video  Filter,  4  Input  Attenuator 
settings,  1 0  Frequency  Select  settings. 


SA1800B  1800  MHz 

Covers  M300  MHz  and  850-1850  MHz 
in  one  sweep.  Ideal  for  Satellite  service. 
The  SA1800B  has  the  same  general 
specif ications  as  the  model  SA1300A. 


ADVAXTAGli; 


INTRODUCTORY  OFFER 

SA1300A  &OPT.S  1,3,6 
ONLY  $1 795.00  n^tai 

SAISOOB  &  OPT.S  1,3,6 

ONLY  $2195.00  notei 
$1995.00  Opt.  1,6  ONLY 

SA1300A  S1S9S.00 

SA1800B  S1895.00 

OPT.  1  50MHz  MARKER  ^00.00 

OPT.  3  +/-  SKMi  Res  B.W  $350.00 

OPT.  5 1000  MHz  Tracking  Geflcrator  S250.00 

OFT.  6  7  Di^t  Center  Frequency  Display  S300.00 
Note  1:  IhtroducUiiy  Price  for  limited  lime  only. 

TAKE  ADVANTAGE 

CALL  1  -800-566-1 81 8 

To;  Order  -  For  Information  &  Special  Intro.  Offer 

Temts  MC^  VISA,  AE,  Chech,  COD,  PO  (O AQ,  LC,  Transfer 


INSTRUMENTS  CORP. 


3276  KITCHEN  DR.  P.O.  BOX  2152  CARSON  CITV ISV,  89702 
1-800-S66-1818  702-885-0234  FAX  702-88S-7600 

PRICES  &  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOtJT  NOHCE  OR  OBLIGATION,  F.O.B.  CARSON  CITY  NV.  NV.  RESIDENTS  ADD  SALES  TAX. 

CIRCLE  149  ON  READER  SERVICE  CARD 


Leuers 


Number  2  an  your  Feedback  card 


Bm  Haddad  WD9HXH,  Whiting  IN 
1  wonder  how  many  ot  the  old  geezers 
of  our  hobby  really  know  how  slow 
their  CW  communications  is  com- 
pared to  modern  technology.  Perhaps 
]  can  get  their  attention  with  my  own 
experience,  Bach  in  1942  as  a  radio 
operator  in  the  Navy  Department  in 
Washington,  DC,  my  first  assignment 
was  to  monitor  the  FOX  broadcast. 
This  was  an  18  wpm  CW  broadcast  to 
all  ships  at  sea.  This  broadcast  oper- 
ated 24  hours  a  day,  seven  days  a 
week. 

I  began  to  wonder  how  many 
words  I  wouid  have  $ent  at  that  speed 
in  the  50-sorne  years  since  leaving 
the  Navy  Department  I  put  this  on  my 
calcuiatof  and  found  thaUn  50  years  I 
woufd  have  sent  473,364,000  words. 
At  today's  155  megabits  per  second, 
3ti  of  those  50  years  ot  sending  could 
be  transmitted  in  3,38  minutes.  Need  I 
say  more? 

Paul  A.  Robertson  N2X2F, 
Rochester  NY  [Letter  to  Steve  Katz 

W82WIK.^6jV^l\h  reference  to  your  ex- 
cellent article  on  buiiding  a  half-galion 
ampfifier  in  the  April  1994  issue  of  73 
Amateur  Radio  Today  (page  40),  I 
would  like  to  add  a  strong  admonition 
about  the  insuiation  material  used  on 
the  tube  featured.  The  material  is 
beryllium  oxide,  an  extremely  toxic 
substance  it  inhaled.  It  3s  benign  if  ieft 
undisturbed,  but  can  cause  problems 
If  proper  precautions  are  not  ob- 
served. Possibly  we  are  lulled  into  a 
sense  of  security  by  the  appearance 
of  this  material  because  it  looks  like 
plain  old  ceramic.  Not  so! 

The  simple  precautions  are  this: 
Do  not  abrade,  fracture,  or  in  any  oth- 
er way  cause  the  material  to  become 
airborne.  These  precautions  also  ap- 
ply to  the  insulation  (ceramic)  used  on 
RF  power  transistors — you  know, 
those  ones  that  look  like  lautterflies  or 
helicopters. 

Paul— Thanks  for  your  nice  letter 
Yours  was  one  of  many  letters  Vve  re- 
ceived to  date  on  this  article,  and  the 
only  one  pointing  out  my  oversight  in 
not  printing  a  warning  regarding  ths 
hazards  of  contact  with  b^ryliium  ox- 
ide. BeO. 

You're  absolutely  right,  BeO  is  hor- 
rible stuff.  Fortunately,  the  tube  itself 
doesn't  use  any  (externally),  it's  only 
the  thermal  link  which  mounts  be- 
tween the  tube  and  the  heat  sini^  !i7at 
does,  I  did  recommend  that  any  po- 
tential user  of  a  commercial  RF  deck 
get  hold  of  a  data  sheet  on  the  tube 
prior  to  doing  anything,  and  if  you  look 
at  the  Elmac  data  sheet  on  the  8560 A 
tube  referenced  and  shown  in  my  arti- 
cle, it  is  absolutely  loaded  with  hazard 
warningsl  Thankfully,  the  thermal  link 
sold  by  Eimac  to  go  with  this  family  of 
conduction-cooled  tubes  has  such  a 
polished  surface  that  it  would  be  ex- 
tremely difficult  to  come  in  contact 
with  any  BeO  powder,  which,  as  you 
know,  is  the  real  hazard.  (The  pol- 
ished surface  is  stabilized  and  quite 
safe  to  handle.) 

Another  "fortunately"  is:  They've 


From  the  Ham  Shack 


now  gotten  away  from  BeO  In  favor  of 

aluminum  nitride,  which  Is  nearly  ther- 
mally as  conductive  and  is  completely 
safe  to  handle  In  any  form.  I  see  that 
the  industry  trend  is  to  avoid  BeO 
whenever  possible  and  use  aluminum 
nitride  for  electrical  isolation  and  ther- 
mal conduction.  BeO  is  still  used  in- 
side a  lot  of  electronic  power  compo- 
nents. Including  tubes,  but  It's  pretty 
safe  inside  there. . . .  Steve  WB2WiK 


Gene  W0GLI  and  XYL  Delia 
Twait,  Cylinder  lA  Wayne,  this  is 
just  a  short  note  to  tell  you  that  my 
XYL  and  1  enjoyed  reading  the  "Never 
Say  Die"  column  In  the  February 
'94  issue.  We  are  both  interested  in 
electromedicine  and  magnetic  thera- 
py. A  friend  showed  us  some  magnet- 
ic pads  produced  by  a  Japar^ese 
company  called  Nikken.  My  wife  is  a 
long-term  asthma  sufferer  and  has 
showed  improvement  since  she  start- 
ed using  it. 


George  Gray  WB2CHP,  Spring 
Valley  NY  Wayne^  In  your  otherwise 
exciting  (as  usual)  ''Never  Say  Die"  for 

May,  you  included  a  remark  indicating 
that  you  have  fallen  for  the  propagan- 
da of  such  outfits  as  "Handgun  Con- 
trol. Inc."  regarding  the  National  Rifle 
Association,  and  I  would  like  to  try  to 
disabuse  you  on  this.  The  NRA  is  not 
some  nut  outfit  refusing  to  allow  crimi- 
nals (who  will  never  be  disarmed)  to 
be  disarmed,  but  several  million  citi- 
zens who  refuse  to  allow  victims  to  be 
disarmed,  (Let's  not  pretend  that 
these  anti-gun  groups  an fy  want  to 
outlaw  some  nebulous,  undefined  "as- 
sault weapons"  [If  ^  attack  you  with  a 
golf  club,  ts  that  an  assault  weapon ?]^ 
they  admit  thefr  ultimate  goal  ts  to  out- 
law a// firearmsl) 

Let's  look  at  what  a  wonderful 
world  we  could  have  If  the  NRA's  lob- 
bying failed  and  these  anti-gun  nuts 
had  their  way.  The  Colombian  drug 
cartels  could  expand  into  smuggling 
guns  and  ammunition  (increased  em- 
ployment), we  could  have  hundreds  of 
thousands  of  bathtub  (all  right, 
garage)  shotgun  and  ammo  makers 
(big  cottage  industry),  half  a  mtition 
ATF  agents  making  raids  similar  to  the 
ones  in  Tulsa  or  Waco  (more  in- 
creased employment  plus  a  reduction 
of  the  surplus  population).  Every  col- 
lege student  will  have  to  carry  a  pistol 
in  his  hip  pocket  (remember  Prohibi- 
tion?), and  organized  crime  wilt  get 
another  big  boost.  More  increased 
employment! 

Of  course  there  is  a  downside. 
Massacres  such  as  the  LIRR  shooting 
(notice  how  effective  New  York's  gun 
laws  are;  no  one  else  on  the  train  was 
armed!)  would  become  commonplace, 
armed  robbery  would  become  very 
commonplace,  and  we  would  become 
subject  to  coups  by  the  armed  forces 
any  time  they  did  not  like  the  way  the 
government  was  handling  some  spe- 
cific problem.  (No  one  would  have  the 
power  to  oppose  them.) 

So  maybe  the  NRA's  lobbying  Is 


not  having  a  bad  effect  on  our  quality 
of  life,  but  Is  an  attempt  to  keep  it  from 
deteriorating  further! 

George— I'm  deeply  disappointed 
in  you.  If  you  've  been  reading  my  edi* 
torials  for  any  length  of  time  you 
should  know  that  I  don*t  Jail"  for  any 
propaganda.  I  do  my  homework  and 
think  for  myself .  . .  even  about  guns. 

George,  there  are  nuts  on  both 
sides  of  the  gun  arguments.  I  believe 
rve  read  and  heard  all  sides,  to  the 
extent  that  I  haven't  seen  a  new  Idea 
from  either  camp  in  a  long  time.  It's 
the  same  old  crap  both  ways. 

You  are  probably  100%  right.  We 
should  allow  kids  of  any  age  to  take 
guns  to  school  and  kill  each  olher 
when  they  get  mad . .  .  or  even  slight- 
fy  irritated.  Even  assault  guns.  We  can 
aiways  have  more  kids,  and  teachers 
are  cheap.  That's  the  easy  part.  I 
doubt  we'd  have  any  problem  keeping 
our  population  up,,  tut  even  if  we  did 
see  it  dropping  a  bit  Illegal  Immigra- 
tion would  take  up  the  slack,  and  that 
means  still  more  gun  customers  and 
money  for  the  industry. 

The  survival  of  the  fittest  is  nature's 
way  right?  If  everyone  on  the  LIRR 
train  had  been  armed,  the  surviving 
passengers  could  have  blasted  the 
guy  out  of  his  shoes  after  he  emptied 
his  first  dip.  Of  course,  you  might  also 
blast  the  little  old  lady  who  pushes  in 
first  when  the  door  opens  and  grabs 
the  seat  you  were  heading  for  That'll 
teach  her  a  lesson.  Just  blow  away 
one  of  her  knees  so  she  won't  be  so 
dimmed  fast  next  time. 

So  let's  keep  importing  those  as- 
sault rifles  and  cheap  handguns,  it'll 
make  everyone  a  lot  more  polite.  itH 
also  help  the  sale  of  bulletproof  glass 
for  cars. 

George,  my  approach  is  every  bit 
as  reasonable  as  yours.  America  has 
the  world's  record  for  murder  with 
guns  and  I  say  let's  go  for  double  or 
nothing.  Cheers  .  .  .  Wayne 

Al  Marghelm,  Cumberland  TX 
Wayne.  I  received  the  IVIay  1994  issue 
of  73  on  the  same  day  t  received  my 
subscription  renewal  reminder  for  73. 1 
was  still  considering  whether  to  renew 
my  subscription  or  not  when  I  read 
your  editorial,  1  noted  with  approval 
your  comment  on  page  4  that  you  al- 
ifl^ays  do  your  homework  before  you 
vi(rite.  Then  [  read  your  sarcastic  com* 
ment  on  page  92  about  the  National 
Rifle  Association,  and  you  blew  your 
credibility  completely.  Had  you  really 
done  your  homework  on  the  National 
Rlf!e  Association  you  would  never 
have  made  such  a  statement. 

1  suppose  your  opinion  of  the  NRA 
is  based  on  what  you've  read  or  heard 
in  the  popular  medfa,  but  you  should 
know  that  the  media  often  presents 
only  one  side  of  an  issue.  It  is  a  fact 
that  the  media  has  been  engaged  In  a 
smear  campaign  against  the  NRA  for 
many  years.  Almost  everything  about 
the  NRA  in  the  major  news  publica- 
tions and  on  TV  is  either  incorrect  or 
twisted  in  some  way  to  make  the  NRA 
look  bad.  (I  do  not  be! love  the  NRA  Is 
beyond  criticism;  however,  their  lobby- 
ing efforts  have  benefited  the  citizens 
of  the  United  States  of  America  far 
more  than  any  other  organizations 
that  I  know  of. 

I  have  a  challenge  for  you.  I've  re- 
newed my  subscription  for  one  year. 
In  the  next  year  ]  want  you  to  tell  us  in 


one  of  your  editorials  how  the  lobby- 
ing efforts  of  the  NRA  have  damaged 
the  quality  of  our  lives.  I  expect  you  to 
make  statements  of  fact,  not  opinion. 
If  you  won't  address  this  in  an  editori- 
al, then  write  me  a  personal  letter. 
Then  111  write  to  you  again  and  re- 
spond with  facts  refuting  your  state- 
ments. If  you  don't  respond  in  some 
way,  this  will  be  my  last  year  reading 
73. 

If  you  are  truly  interested  in  doing 
your  homework,  I  suggest  you  contact 
the  National  Rifle  Association  for  their 
side  of  the  story.  I  also  strongly  sug- 
gest you  read  Point  Blank:  Guns  and 
Violence  in  America  {Aid  In  e,  1991)  by 
Gary  Kleck.  Gary  Kleck  is  a  respected 
criminologist  with  Florida  State  Uni- 
versity. His  book  was  awarded  the 
Hindelang  Prize  by  the  American  So- 
ciety of  Criminology  as  the  most  Im- 
portant book  written  in  the  last  three 
years.  His  studies  show  that  America 
has  benefited  greatly  from  our  system 
of  firearms  ownership, 

ff  you  care  what  the  Constitution 
saySr  and  what  the  authors  of  the  Bill 
of  Rights  intended  when  they  Included 
the  Second  Amendment,  you  should 
also  read  the  scholarly  work  That  Ev- 
ery l^an  Be  Armed — The  Evolution  of 
a  Constitutional  Right  (The  Indepen- 
dent Institute)  by  Stephen  R  Hal  brook, 

Af^Here  we  are  in  an  almost  total- 
ly religious  controversy  and  you  are 
demanding  facts?  Having  read  all  of 
the  arguments  on  both  sides,  I  can 
understand  the  people  who  believe 
that  kids  of  six  should  be  allowed  to 
carry  loaded  guns  to  school;  who  be- 
lieve that  criminals  are  the  problem, 
not  guns-  I  can  understand  that  they 
believe  that  kids  should  be  able  to 
take  live  hand  grenades  to  school, 
and  be  allowed  to  handle  deadly  poi- 
sons and  flame  throwers. 

After  all,  they  say,  don't  we  really 
have  more  population  than  the  world 
can  handle  already?  Darwin  says  it's 
the  survival  of  the  fittest,  and  we  can 
see  that  our  socialist  namby-pamby 
government  has  gone  to  lengths  to 
protect  the  unfittest.  A  few  more  guns, 
grenades,  and  assault  weapons  and 
some  napalm  in  the  right  places  might 
just  be  a  good  thing.  Right?  Once  we 
ail  agree  that  everyone  is  entitled  by 
the  Constitution  to  carry  arms  any- 
where they  want,  we  are  infringing  on 
their  rights  if  we  want  to  prevent  them 
from  owning  a  tank  or  a  dive  bomber. 
Or  an  atom  bomb,  for  that  matter  It's 
a  right,  and  never  mind  that  this  made 
sense  a  couple  hundred  years  ago 
when  it  was  written,  but  might  just  be 
a  wee  tad  out  of  date  now,  consider- 
ing technological  advances  in 
weaponry  that  were  never  imagined 
when  our  country  was  formed. 

I  guess  it  ail  depends  on  what  kind 
of  a  society  you  prefer  to  live  in.  You 
want  one  where  everyone  is  armed 
and  ready  to  avenge  any  slight  with 
any  weapon  on  up  to  an  atom  bomb. 
And  it  makes  wonderful  TV  shows, 
and  it's  all  real. 

So  much  for  the  religious  part  of 
our  program.  Now,  I'm  polishing  up 
my  Weatherby  300  and  my  Winch- 
ester 30'SO  for  some  real  action. 
Weatherby  was  a  ham  operator,  by 
the  way.  I  got  my  gun  directly  from 
him.  I  can  whack  a  deer  from  500 
yards.  Cheers  . . .  Wayne 
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You  get  more  features  for  yoirr  doflar  with  the 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

Kit  $1095;  w&t  only  $1295! 


*Avarlabfe  for  the  143-174,  213-233, 
420-475 ,  902-923  M  Hz  bands. 

■  FCC  type  accepted  for  commerciar 
service  in  150  &  450  bands. 

*Srx  courtesy  beep  types,  indudfng 
two  pleasant  multi-tone  bursts. 

•  Open  or  closed  access  autopatch, 
loll-caU  restrict,  auto- disconnect. 

•  Reverse  Autopatch,  two  types, 

•  DTWTF  CONTROL:  over  45  functions 
can  be  controlled  by  4-cli3it  dtmf 
command,  via  radio  or  teJephone. 

•  Owner  can  inhibit  autopatch  or  re- 


peater^  enable  either  open  or  ctosed 
access  for  repeater  or  autopatcli,  and 
enable  toll  calls,  reverse  patch,  ker- 
chunk filler,  site  alarm,  aux  rcvr. 

•  Change  cw  speed  and  tone,  beep 
delay,  tail  timer,  and  courtesy  beep 
type  at  amy  time  by  owoer  passvrard 
protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

•  Color  coded  LED  status  indicators 


REP^200T  Voice  Message  Repeater,  as  above,  except 

includes  Digital  Voice  Recorder.    AJJows  message  up  to  20  sec,  to  be 
remotely  recorded  off  the  ^ir  and  played  back  at  user  request  by 
DTMF  command,  or  as  a  periodica]  voice  td,  or  both    kit  $114Sj  w&t  only  $13&5 

REP-200C  Economy  Repeater  uke  be p  200,  except  uses 

COR-6  ControHer  (no  DTMF  control  or  autopatch),   Features  rcahvoice 
fO .,,. Kit  ortly  $795,  w&t$109S 


REP-200N  Repeater.   Wanr  la  use  your  ACC  controller,  etc.?   No  problemi 
Wei!  make  you  a  repeater  with  rf  mod  u  le  s  on  ty Kit  only  $§95 ,  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  available  in  rf-tight  enclosures,  and  with  data  modeins. 

FM  EXCfTERS:  2W  continuous 

duty    TCXO  &  xtal  oven  options 
fCC  type  accepted  fQrcom'f 
high  batid  &  uhf. 

•  TASI:  50-54,  143-174,  213-233 
MHz kit  $109,  w&t  $189. 

•  TA4S1:  420-475  MHz 
kit  $109,  w&t  $169, 

•  TA9019D2-928MHZ, 
(0.5Wout);w&t$2l9. 

VHF&UHFAflftPUFIERS. 

For  fm,  ssb,  atv.  Output  levels  from 

1 0W  to  1 0OW.  Several  models  starting  at  $99 

FM  RECEIVERS: 

-  R144/R220  FM  RECErVERSfor  143-174 

or  21 3-233  MHz    Sensitive  front  end, 
O.ISuV,  both  crystal  S  ceramic  if  filters 
plus  helical  resonator  front  end 
for  exceptional  selectivity:  >10OdB  at 
±12kHz  (best  available  anywhere  1) 
Flutter-proof  liysteresis  squelch; 
kit  $149,  w&t  $219, 

•  R461  FM  RCVR,  for  420^475  MHz 
Similar  to  above.    ...ktt  $149,  w&t  $219 

.  R901  FM  RCVR,  for  902-928MHz 
Triple-convefsion,  -$169,  w^t  $249. 

•  R76  ECONOMY  FM  RCVR  for  28-30,  50-54,  73-76, 
w/o  helical  res,  if  selectivity  >100dBat±12kHz  '. 


143-174,  213-233  MHz 
Kits  $129,  wat  $219 


R76  MONITOR  FM  RCVR  Kit  for  10M,  6M,  73  MHz,  2M,  hi-band,  or  220 
MHz.     IF  selectivity  60dB  at  ±12kHz.    Great  for  monitoring  repeaters, 

amateur  calling  frequencieSj  or  packet  radio  frequencies,  and  for  listen- 
ing to  cornmerciai  two-way  radio,  poi ice/fire  frequencies p  or  weather  forecasts. 
Good  starter  kit,  too;  easy  to  assemble  and  afign,         .■...■. .......... .Kit  oniy  S59f 

*  R137  WEATHER  SATELLITE  RCVR  for  137  MHz,  Special  if  filters  tajEored  for 
wid  eband  f m.  Lowest  cost  receiver  available kit  o  n  I  y  $8  9,  w&t  $1 49. 

-  We  also  have  preamps  and  receiving  converters  for  137  MHz,  and  we  carry  the 
Weather  Sateltite  Handbook  by  Ralph  Taggart, 


Buy  at  low,  factory -direct  net  prices  and  save! 
'  For  complete  info,  caJI  or  write  for  free  catalog. 

(Send  $2  for  overseas  air  mail) 

•  Order  by  mail,  fax,  or  phone {9-u  am,  1-5  pm  eastern  time). 

•  IVIin.  $5  S&H  charge  for  frrsl  pound  p(us  add'l  weights  insurance. 

•  Use  VISA,  IWastercarct,  check,  or  UPS  C.O.D. 


ACCESSORIES 


COR-3  REPEATER  CONTROLLER, 
Features  adjustable  tail  and  time-out 
timers,   solid-state  relay,   courtesy  beep. 

and  local  speaker  amplifier ..kit  $49 

CWID.  Diode  programmable  any  time  in 
the  field,  adjustable  tor>e,  speed,  and 
timer .„ , kit  $69 

COR-4.  Complete  COR  and  CWFD  all 
on  one  board.    CMOS  fogic  for  low  power 

consumption.  EPROM  programmed; 
specify  caH kit  $99,  w&t  $159 


COR-6,  COR  & 
Real  Voicd  IP 
on  one  board 

Digital  ig  records 

up  lo  20  seconds 

of  your  voice. 

Can  record  multipfe  id  messages    Tail  and 

time-out  timers,  courtesy  beep,  soi id- state 

relay  to  key  transmitter,     kit  $99,  wSit  $149 

Versatile  DVR^i  DIGITAL  VOtCE 
RECORDER  Module.  As  a  votce  ID'er 
for  repeaters,  records  your  voice,  using 

the  buiit- in  microphone  or  external  mic. 
Just  the  thfng  for  fox  hunt  xmtr  id  I  May 
afso  be  used  as  a  contest  calf  or  to  play 
back  one  or  more  rr^essages  through  your 
transmitter  at  the  press  of  a  switch.  Ijsed 
as  a  radro  notepad,  it  can  record  the 
audio  output  of  a  receiver —  up  to  20  sec. 
of  anythmg  you  might  want  to  recall  later 

Piay  back  as 
often  as  you 
like  through  a 
small  external 
speaker.  Ex- 
tensive man- 
ual tells  how 
to  use  multiple 
messages  and 
adapt  to  many 
applications. 
kit  $59,  wSt  $99 


TD-4  SELECTIVE  CALLING  Mod- 
ule,     Versatile   dtmf   conlrcHer   wth    1 

latching  oulput.  Mutes  speaker  until 
someone  calls  by  sending  your  4-digEt  tt 
code  Or  use  it  with  a  long  tt  zero  digit  to 
alert  anyone  in  club.  Also  may  be  used  to 
control  autopatch  or  other  single  device. 
„...., .,....,„. kit  S49,  w&l$79 

TD*2   DTMF  DECODER/CONTROL- 
LER.   16   digits,    programmable,   toll-call 
rastrictof.  Can  turn  5  functions  on/off, 
kit  $89,  wired  Bt  tested  $149 

AP*3  AUTOPATCH.  Use  with  10-2  for 
repeater  autopatch.  Reverse  patch  and 
phone  line  remote  control  are  std, 

.,,.,- kit  $89,  wired  &  tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board.  Use  with  above  for  simplex  oper- 
ation using  a  transceiver ,kit  $39 

TD-3  SU8AUDIBLE  TONE  DE- 
CODER/ENCODER.  Adjustable  for 
any  tone.    Especially  for  repeaters,  with 

remote  control  activate/deactivate  provi- 
sions  ..kit  $29,  wired  &  tested  $59 


DATA  MODEMS 


MO-202    FSK    DATA    MODULATOR    . 
DE-202  FSK  DEMODULATOR.  Run  up  to 

1200  baud  digital  signals  through  any  fm 
transmitter  &       /■^-v-v-v-i-^ 


receiver. 

Radio-link 

computers, 

telemetry, 

etc.  ..., ..,..,,. .kit  ea  $49,  wat  ea  $79 

9600  BAUD  DIGJTAL  RF  LINKS. 
Low-cost  packet  networking  system, 
consisting  of  MO-96  Modem  and  special 
versions  of  our  144,  220,  or  450MHz  FM 
Transmitters  and  Receivers.  Interface 
directly  with  most  TNC's  Fast,  diode- 
switched  PA^s  output  1 5  or  SOW.  CALL 


Low  Cost  GaAsFET 

PREAMPS 


LNG-(*) 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  0,7dB  vhf,  O.SdB  uhf 

•  High  gain:  13  20dB,  depends  on  freq 

•  Wide  dyrtamic  range  -  resist  overload 

•  Stable:  low-feedback  duaJ-gate  FET 
*Sfmafy  tuning  r^nge:  W-30,  4S-6S,  137- f  52, 

15^-1T2,  2  f 0-230,  400-470,  BOO- 960  MHz. 

LNW-D 

MINIATURE 
PREAMP 

OMLY  $29  kii,  $44  wired&te8t«r 

•  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  for  low  cost  &  small  slze^ 
Only  5/8"W  x  1  -S/BT  x  3/4"H.  Easily 
mounts  in  many  radios. 

*Sp&C:i!y  tuning  fsng&:  2^?5,  35-55,  55-90, 
90^120,  120- f 50,  150-200,200-270,  400-500  MHl. 

LNS-(*) 

IN-LINE 
PREAMP 

ONLY  $89  k%$1i9  wir^atesied 

•  GaAs  FET  Preamp  with  features  similar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit 

Use  with  base  or  mobile  transcaivers  up 
to  25 W.  Tower  mounting  brackets  incl. 

^Tuning  range:  1^0-1/5,  200^240,  or  400-500. 

HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps 
with  helical  reson- 
ators reduce  rnter- 
mod  Bt  cross-band 
Interference  in  critical  applications. 
MODEL  HRG-^  *  ),  $B0  vhf,  $110 u fit 
*Specify  tuning  rnfig^:  142-150,  1^0-1G2,  162- 
174,  213-233,  420-470. 


RECEIVING 
CONVERTERS 


Low  noise 
converters  to 

receive  vhf 
and  uhf 
bands  on  a 
10M  receiver 


•  fnput  ranges  avail:  50-52,  136-133^ 
144-146,  145-147,  146-148,  220-222. 
222-224  MHz,  432-434,  435-437, 
435.5-437.5,  and  439.25  (to  Chan  3). 

«  Kit  less  case  $49,  kit  w/case  &  BMC 
jacks  $74,  w&t  in  case  $99. 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  )^4  for  wht.  Models  to 

convert  10M  ssb,  cw,  tm,  etc.  to  2M,  220, 
222,  432,  435,  and  atv.       1W  output. 
Kit  onty  $8$.  PA's  up  to  45W  available. 


■  Our  32nd  feai: 


amironics,  inc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420} 


C/fC^    a    ■    ■ 


Number  3  on  yoiir  Fe«f  back  card 


Wayne  Green; 
Coast-to-Coast 


73  Publisher  Wayne  Green  W2NSD/1  will 
be  JhB  featured  guest  on  Ham  Radio  &  More, 
a  nationwide  broadcast  band  talk  show  hosted 
by  Len  Winkler  KB7LPW.  on  August  14.  1994. 

The  program  ts  earned  by  23  stations  na- 
tionwide on  the  Talk  America  Network  on  Sun- 
days at  6  p.m.  EST.  You  can  also  listen  in  on 
satellite  on  Spacenet  3,  transponder  9,  6.8  au- 
dio. For  more  information  on  stations  carrying 
the  program,  contact  flagship  station  KFNN  at 
(602)241-1510- 

Entire  ARRL  Bio-Effects 
Committee  Quits 

The  American  Radio  Relay  League's  Bio- 
Effects  Committee  has  disbanded  en  masse. 
The  handpicked  group  of  internatiorially  ac- 
knowledged experts  in  the  field  of  potential 
health  risks  from  exposure  to  RF  radiation  for- 
mal Jy  resigned  in  writing  on  June  1st. 

In  the  letter  of  resignation,  signed  by  all  five 
members,  chairman  Ivan  Shulman^  M,D. 
WC2S  wrote:  "We  will,  however,  not  allow  our 
names  to  be  subject  to  the  political  machina- 
tions and  narrow  views  of  individuals  who 
seek  to  use  us  for  their  own  aims  as  'wtrnlow 
dressing* . . : 

The  ARRL  published  an  aiUcfe  In  the  April 
1994  issue  of  OST  by  Wayne  Overbeck  N6NB 
which  stated.  "Fortunately  enough  research 
has  now  been  done  that  we  know  most  ama- 
teur radio  activities  are  quite  safe/'  Mean- 
while, the  May  issue  of  73  carried  actual 
Congressional  testimony  by  former  ARRL 
committee  member  Ross  Adey  M.a.  K6UI  in 
an  article  called  The  Radar  Gun  Reatity"  Dr 
Adey  stated  that  federal  agencies  ** .  . .  should 
assume  direct  responsibility  for  developing 
and  implementing  urgently  needed  safety 
guidelines  for  RF/microwave  exposures,"  He 
added  that  more  research  was  desperately 
needed,  especially  in  the  athermal  effects  of 
radiation* 

The  ARRL  Bio- Effects  Committee  was  ap- 
pointed in  January  1990  by  then  ARRL  Presi- 
deni  Larry  Price  W4RA  * ,  _  with  the  distinc- 
tive charge  of  revitalizing  organized  amateur 
radio's  concern  for  the  limitation  of  bio- effects 
hazards  that  might  arise  from  the  participation 
of  individuafs  in  the  hobby  of  amateur  radio* 
TNX  W5Yi  Report,  Issue  #12,  June  15,  1994; 
QST,  April  1994. 

FCC  Can't  Relax  Anymore 


The  Federal  Communications  Commission 
has  denied  two  Petitions  for  Reconsideration 
of  its  decision  to  relax  restrictions  on  the 
scope  of  permissible  communications  in  the 
Amateur  Service,  The  commission  amended 
its  rules  to  allow  licensees  to  use  Amateur 
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Ti^ree  National  Capitol  DX  Assn.  members 
coHectivefy  worked  665  countries  in  the 
NCDXA  12-month  DX  hunt  Pictured  (L  to  R) 
are:  Dave  Hammond  W048  (201),  Ken  Miiier 
KSfR  (227),  and  ARRL  Director  John  Kanode 
N4MM  (237). 

Service  frequencies  to  facilitate  events  such 
as  races  and  parades,  to  support  educational 
activities,  to  provide  personal  communica- 
tions such  as  making  appointments  and  or- 
dering food,  to  collect  data  tor  the  National 
Weather  Sendee*  and  to  provide  assistance 
voluntarily,  even  where  there  are  other  autho- 
rized radio  services  available, 

David  B.  Popkin  and  Rolland  D.  Cummings 
Hied  petitions  requesting  further  relaxation  of 
the  rules  to  permit  the  felransmission  of  time 
broadcasts  originated  by  government  sta- 
tions. Popkin  also  asked  the  commission  to 
permit  the  retransmtsston  of  other  rnformation 
originated  by  government  stations,  and  to 
substitute  the  phrase  ''instructional  activity" 
for  the  phrase  '^classroom  instruction." 

The  FCC  denied  reconsideration,  saying 
the  petitioners  had  merely  reiterated  views 
already  expressed  in  comments  to  the  Notice 
of  Proposed  Ruiemaking.  TNX  Westfink 
Report.  No.  673,  June  6,  1994 

Majority  Call  Ham  Radio 
Valuable 

HJ.  Res,  199.  the  Joint  Resolution  recog- 
nizing the  Amateur  Radio  Service,  now  has  a 
majority  of  the  U.S.  House  of  Representatives 
as  cosponsors.  On  April  11th,  four  additions 
to  the  list  of  cosponsors  brought  the  list  total 
to  220  (of  which  \ntBe  are  non-voting  dele- 
gates). The  four  are  Rep,  James  Talent  (R- 
MO),  Del.  Eleanor  Holmes  Norton  (D-DC), 
Rep.  Thomas  Ridge  (R-PA),  and  Rep.  Don 
Young  (R-AK)- 

The  resolution  seeks  formal  recognition  of 
the  value  of  amateur  radio  to  the  country.  It 
would  support  amateur  radio  as  "national  pol- 
icy." It  woutd  also  encourage  rules  and  regula- 
tions to  facilitate  amateur  radio  as  a  public 
benefit  by  encouraging  new  technologies* 
There  are  now  218  voting  sponsors,  including 
Resolution  sponsor  Jim  Cooper  (D-TN). 
There  are  currently  434  Representatives  in 
the  House.  TNX  Westiink  Report.  No.  673, 
June  6,  1994. 


10  WPM  Generals? 

"Slow-code'  Is  the  name  given  to  an  Ama- 
teur Radio  industry  Association  proposal  to 
lower  the  General  Class  code  speed  require* 
ment  to  10  words  per  minute.  So  far,  it  has 
gained  far  more  support  than  criticism  in  ham 
radio  circles.  Most  of  the  packet  radio  post- 
ings on  slow*code  praise  the  industry  group's 
leadership.  Some  even  say  10  WPM  doesn*t 
go  far  enough,  with  5  WPM  being  suggested 
instead. 

Slow-code  is  also  getting  support  from 
users  of  various  public  bulletin  boards.  An  un- 
official poll  being  conducted  by  Newsline  is  so 
far  five-to-one  in  favor  of  the  Amateur  Radio 
industry  Association's  slow-code  proposal. 

The  association  has  yet  to  announce  a  firm 
date  for  filing  lis  slow-code  rule  making  re- 
quest before  the  FCC.  TNX  Westiink  Report, 
No.  673,  June  6,  1994. 


Let  Market  Forces  Pecide 

FCC  Chairman  Reed  Hundt  said  his  agen- 
cy's goal  in  devising  rules  for  auctioning 
the  ainwaves  for  new  communications  de- 
vices later  this  year  is  to  lei  market  forces 
decide  who  will  conduct  business  profita- 
bly within  that  spectrum*  Hundt  said  the 
commission  will  not  limit  the  number  of  li- 
censes that  result  from  the  bidding  for  that 
spectrum,  nor  will  it  prevent  a  licensee  from 
piecing  together  spectrum  to  reach  a  big 
geographic  area. 

Speaking  before  the  Harvard  Business 
School  Club  of  Greater  New  York,  Hundt 
stressed  the  need  for  greater  competition  in 
telecommunications,  at  times  defending  the 
FCC's  recent  regulatory  actions  as  laying 
groundwork  for  greater  competition. 

The  FCC  plans  to  auction  spectrum  for 
a  new  breed  of  wireless  communications. 
This  summer  it  will  auction  spectrum  for 
narrowband  wireless  communications  such 
as  paging.  Later  this  year  it  plans  to  auction 
spectrum  for  transmitting  broadband  wire- 
less signals^ — from  phone  calls  to  video  im- 
ages, TNX  Westfmk  Report,  No.  673.  June  ft 
1994. 


TNX  ii  .  . 


,  .  .  to  all  our  contributors!  You  can  reach 
us  by  phone  at  {603}  924-0058,  or  by  mail 
at  73  Magazine,  70  Route  202  North,  Peter^ 
borough,  NH  03453,  Or  you  can  reach  us 
on  CompuServe  ppn  7031 0,775® compu- 
serve.com;  or  at  the  73  BBS  at  (603)  924- 
9343  (300-2400  bps),  8  data  bits,  no  parity 
one-stop  bit.  News  items  that  don't  make  it 
into  73  are  often  put  in  our  other  month- 
ly publication.  Radio  Fun,  You  can  also 
send  news  items  by  FAX  at  (603}  924- 
9327. 


Data  Controllers  Put  You  In  Control 


Duo!  simufhineous  ports. 

Automotic  signal  idenficotion. 

9600  bps  modem  option  availoble. 

8-pole  Chebyshev  bandposs  filter. 

Dualf  ort  Goteway;  Packet  to  AMTOR,  Packet  to 

PACTOR,  and  Packet  to  Pocket 

Twenty  softwore  selectable  modems, 

17K  Pocket  PAQOR,  and  AMTOR  MoilOrop. 

1 6-level  gray  scale  fox  witti  opt  software. 

Some  modes  os  tfie  PK-232MBX. 

full  PAQOR  Memory  ARQ. 


IK'900 


p^i^Ai^nn^ 


DSP-2232 
D$P-1232 


DSP-1232  hos  two  switcboble  ports. 
DSP-2232  hos  two  simultoneoys  ports. 
Same  modes  qs  the  PK-232MBX. 
Includes  modems  for  satellite  use. 
Automatic  signal  identification. 
1 7K  Packet,  PACIOR,  and  AMTOR  MailDrop. 
D5P-2232  has  duol-port  Gatewoy:  Packet  to 
AMTOR,  Pocket  to  PAOOR,  S  Packet  to  Packet 
DSP-2232  features  front  ponel  LCD. 
Up/Down  Ooppler  shift  for  PSK  modems. 
9600  bps  modem  included 


Designed  for  myltNnode  operation. 

IntemoM  200  bps  VHF  modem. 

Automatic  signal  identificotion. 

18K  Packet  PACTOR,  and  AMTOR  MailDrop, 

2400  bps  modem  option. 

8-pole  Chebyshev  bandpass  filter. 

Modes:  Morse  code,  Boudot  RTTY,  ASCII,  AM- 

TOR/SITOR,  PACTOR.  VHP  &  HF  pocket  B&W 

fax  receive/transmit,  NAVTEX/AMTEX,  ond 

ARRL  tnformotion  Services. 

Goteway  os  a  node. 


PK-232MBX 


PK-12 
PK-96 


PK  96  is  0  9600  bps  pocket-only  controller 

wftti  9600  bps  K9KG  end  G3RUH  compotible 

direct  frequency  modulqtion  and  1200  bps 

VHP  packet. 

PK-1 2  offers  1 200  bps  VHF  packet  at  less  than 

80  mA  of  power. 

PK^96  feotures  true  DCD  state  machine  for 

open  squelch  operation. 

32KRWA,  easily  expandable  to  128K. 

KISS  mode  for  TCP/IP  compolibility. 

Control  of  thirdforly  MailDrop  traffic. 


Call  (800)  432-8873  for  o  complete  catalog 
or  informotion  on  a  specific  product. 
Contact  your  favorite  amateur 
radio  equipment  dealer 
for  best  pricing. 


Advanced  Electronic  Applications,  Inc, 

2006 196th  Street  Soutfiwest 

P.0.BoxC2160 

Lynnwood,  WA  98036 

(206)  774-5554 


Number  4  ofi  your  Feedback  card 


stand-Alone  DDS 

The  Kendraboard  provides  PC-free  frequency  control 


by  Bruce  Hodgkinson  VA3BH  (ex^VE3JIL) 


After  I  finished  the  Julieboard  DDS  syn- 
thesizer design  (see  "Julieboard:  An 
easy-io-build  DDS  synthesizer  for  the  PC 
primer  port,"  in  the  August  1993  issue  of 
73  Amateur  Radio  Today)  and  built  some 
proiotypes,  I  spent  some  time  using  the 
board  and  quickly  contjluilcd  ihai,  even 
though  it  worked  well,  ihe  requirement  for 
a  PC  was  sometimes  a  problem.  This  opin- 
ion was  confirmed  overwhelmingly  in  the 
phone  calls  and  letters  I  got  from  readers 
after  the  article  came  out — tt  became  obvi- 
ous that  the  next  step  would  be  a  stand- 
alone controller.  Here.  I  want  to  not  only 
describe  my  design  (the  Kendraboard).  bui 
also  give  some  hints  and  suggestions  to 
help  readers  develop  their  own  designs. 

Why  a  Dedicated  Controller? 

When  paired  with  a  dedicated  control ler, 


a  DDS  synthesizer  can  be  used  in  a  stand- 
alone configuration: 

•No  bulky  PC  needed. 

•No  lime  needed  for  boot-up, 
'Extremely  fast  operation, 
•Low  power/small  package  (ideal  for 
QRP), 

•Much  lower  radiated  digital  noise* 

As  a  self-contained  digital  tuning  unit 
for  home-brew  gear,  it  is  an  ideal  way  to 
prototype  design  ideas  and  develop  soft- 
ware for  a  future  digital  transceiver.  Also, 
there  are  many  other  exceHent  CPU-con- 
trolled parts,  such  as  D/A  and  A/D  con- 
verters, PLLs,  and  displays  which  can  be 
used  with  a  controller  to  form  a  complete 
system. 

Choosing  the  Right  Microcontroller 

There  are  many  different  types  of  com- 
puter chips  (and  systems)  available  on  the 
market — the  first  design  decision  will  be  to 
pick  one.  It  is  templing  to  choose  a  device 
because  of  cost  or  because  there's  lots  on 
hand,  but  there  are  other  considerations 
which  are  generally  more  important: 
•Can  It  easily  do  the  job? 
•What  development  systems  are  available? 


If  the  candidate  will  not  work,  or  is  only 
marginally  capable  of  doing  the  job,  tt  is 
not  suitable  even  if  free.  Future  needs 
should  be  considered  to  avoid  hardware/ 
software  obsolescense  and  to  allow  for  new 
features.  For  example,  I  chose  the  Motorola 
MC68HC705C8  largely  because  of  its  seri- 
al and  SPI  ports.  Even  though  the  present 
software  does  not  use  these  functions,  fu- 
ture versions  will,  and  1  will  be  able  to  use 
the  existing  hardware  as  is,  Next,  the  avail- 
ability of  developmeni  systems  (especially 
affordable  ones!)  should  be  considered — if 
you  can't  get  the  code  into  it,  thai  oiher- 
wise-perfect  processor  is  worthless. 

De%  elopment  Systems 

Unlike  a  PC,  a  single-chip  microcon- 
troller usually  does  not  have  an  operating 
system  resident  on  it.  This  can  make  code 
development  a  bit  tricky  without  the  proper 
tools.  The  developmeni  process  requires 
the  designer  to; 


Write  the  code- 

Assemble  or  compile  into  machine  code. 

Get  the  machine  code  into  the  device. 

Test  the  device  in  its  intended  place. 

Find  any  bugs. 

Rewrite  the  code  as  required. 


Photo  A.  Kendra  and  her  hoard.  (PhoTo  hy 
Sandy  VEJAAC} 
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Phoio  B.  Two  boards  make  stand-utone  DDS.  (Phoio  by  Sandy  VtJAACj 


MF J-949E  Deluxe  300  Watt  Tuner 

More  hams  use  MFJ-949's  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  yon  can  have  the  real  thing? 


In  Stock  at  ham  dealers 
everywhere! 

Pick  one  up  at  your  favoriie  dealer  — 
no  shipping,  no  wait  tag,  no  hassles 


$ 


MP.T^94t?K 


139 


95 


M 


Ct*ffy*iiir  dealer  for  yiftir  ht*xt  price 

Includes  FREE  A  C  adapter 
for  meter  tight 


yJore  hams  use  MFJ^ 949' s  than  any   ,^(,        ,efeci  two  aiax  fed 
other  antenna  tuner  in  the  world!      ^-y^/om  wire/btilanced  I  tne  < 


antennas, 

or  built  in 

^\  tiy?  Because  the  world's  leadini;  luner  dummy  load  for  use  through  your 


has  earned  Vi\yof\A\y\dc  reputation  for 
being  able  to  match  just  about  anything. 

IVIFJ-949's  have  been  highly  rellneS 
and  have  years  of  proven  reliability  —  all 
from  !he  world's  most  trusted  name  in 
anlcnna  tuners. 

Now  the  latesi  MFJ-949E  give^  you 
even  more  features  and  more  value  than 
ever  at  a  new  lower  price. 

Every  MFJ-949E  comes 
with  , , ,  proven  reliability 
. ,  *  MFJ*s  famous  one  year 
No  Matter  Whan 
unconditional  guarantee  . . . 
first -rale  performance  . , , 
unbeatable  quaiiiy.    Plus, 
you  get  the  v  et^  best  tuner 
value  in  ham  radio. 

Why  lake  chances  with  an 
imitation  when  you  can  have 
llic  real  thing  from  the  world's 
most  trusted  name  in  antenna  tuners. 

More  reasons  why  tnore  hams 

use  MFJ-949's  than  any  other 

antenna  tuner  in  (he  world . , . 

full  1.8-30  MHz  Operation 

l(K){)  volt  tuning  caput itors,  extra 
heavy  duty  inductor  sw^ilch*  Tenon^ 
insulating  washers  and  proper  L/C  ratio 
gives  you  arc-free  no  worrtes  operation. 

You  can  tune  any  transceiver, 
transmitter  or  receiver  with  up  to  300 
watts  of  RF  power  from  1 ,8  lo  30  MHz. 

iighfecf  Cross-Needle  Meter 

Ml^J'fi  lighted  Cross-Neetlle  Meter 
shows  vou  SWR.  fonvard  and  reflected 
power  situithaneoiisly.  1 1  reads  both  peak 
and  averatje  power  on  3()()or  30  watt  ranges. 

The  meter  is  illuminated  for  easy 
reading  m  dim  liglit  and  has  an  ON/OFF 
lamp  switch.  The  meter  lamp  uses  12 
y  DC  or  110  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cDst= 

Tunes  ofi^ Antenna 

The  MFJ-y49E  tunes  oui  SWR  on 
dipoles.  verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips,  shortwave 
receiving  antennas  . , .  nearly  anything! 

Use  C(KPC  leed,  random  wine  or  balanced 
lines.  Has  oversized  heavy  duty  4: 1  balun. 

Svper  Antenna  Switch 

MFf's  N  ptvsinon  super  anlcjina  switch 


MFJ-949E  or  direct  to  vour  transceiver 
MFJ's  Cross-Needle  SWR/Wattmeter 
is  afways  active  for  monitoring  forward 
and  reflected  power  and  SWR, 

QffM-Free  PreTune'^ 

MFJ's  QRM'P)ve  FmTum-  lets  you 
pre-lune  your  MFJ-94yE  off-the-air  into  a 
built-in  dummy  load  without  causing  QRM. 

Pre-tunino  into  a  dummy  load  mikes 


Why  take  chances  ? 

yVhy  take  chances  with  an  imitation 

when  yon  can  have  the  real  thing  from 

the  most  trusted  name  in  antenna  tuners? 


tuning  your  actual  antenna  faster  and  easier 
FullSixB  Dummy  Load 

MFJ's  300  watt  50  (^hm  dummy  load 
makes  tuning  up  your  transceiver  and 
pre- tuning  your  antenna  easy.  It  reduces 
needless  QRM  and  saves  your  finals. 

You'll  ITnd  it  handy  for  testing  and 
repairing  your  rig.  setting  power  level, 
adjusting  your  mic  gain  and  more* 

The  MFJ-949E  has  a/w//  size  non- 
inductive  dummy  load  measuring  3/4  inch 
diameter  by  5  inches.  It  easily  handle.s  300 
waits  of  abusive  tune-up  power 

Watchout  for  cheap  midget  size 
dumtny  loads  that  changes  resistance  as 
it  heats  up  —  marginal  ones  could  bum  up 
your  rig. 

Custam  Inductor  Switch 

The  inductor  switch  is  the  most  likely 
component  to  bum  up  in  any  tuitenna  tuner. 

The  inductor  sw iicli  in  the  MFJ-94^)E 
was  custom  designed  1o  withstand  the 
extremely  high  RF  voltages  and  currents 
that  are  developed  in  your  tuner—  ils  no! 
a  ilimsy  plastic  switch  made  for  small 
signals  and  wired  with  tiny  gauge  wire. 

Unlieafo^fe  Quolity 
...  Jbuff  f  f  o  last 

Each  MFJ-949F  cabinet  is  chemically 
treated  and  has  a  new  lou^h  scratch-prt>oY 
v/Vn7  cladding  -  not  paint" that  can  scratcli 
or  chip  o\l.  You  won't  11  nd  a  tougher. 


longer  lasting  finish  anywhere. 

Detailed  logging  scales  and  legends 
are  permaneniiy  silk  screened  on  a  real 
aluminum  front  panel  and  back  panel  — 
it's  not  merely  a  plastic  decal  or  glued-on 
paper  strip  that  can  peel  off, 

Superior  construction  —  MFJ-949Es 
use  TenQn"^  insulating  washers^  counter 
sunk  screws  lor  meter  bracket,  real 
binding  posts,  wing-nut  for  ground  post. 

No  Maf  fer  What"  Gaarantee 

Every  MFJ-949F  is 
backed  by  MFJ*s  famous  one 
year  No  Matter  WhaV^ 
unconditionaJ  guarantee. 
That  means  we  will  repairer 
replace  your  MFJ-949E  fat 
our  option)  no  matter  what 
for  a  full  yean 

Others  may  give  you  a 
limited  warranty  on  defects  in 
materiid  and  workmanship. 

But  what  do  you  do  if  it 
burns  up  and  they  say,  "Sorry,  your  limited 
warranty  does  not  cover  that?'* 

Continuing  Service 

Only  MIJ  gives  you  a  direct  toll-free 
technical  help  line  -  not  merely  a  sales 
line.  It's  answered  by  electronic 
technicians  who  are  experts  in  antenna 
tuners.  We're  here  to  help  keep  your  MFJ 
product  performing  llawlessly  -'-  no 
matter  how  long  vou  ow^n  it. 

Just  call  our  toll-free  800-647-TECH 
(8324)  --  no  other  tuner  manufacturer 
gives  you  a  direct  toll-free  help  fine* 

Call  your  dealer  for 
your  be^  price 

In  stock  at  ham  dealers  everywhere! 

Order  your  MFJ-949E  today  or  simply 
pick  one  up  at  your  favorite  dealer  or 
hamfest  -  no  shit^ping,  no  waiting,  no 

hassles. 


Free  MFJ  Catalog 

Write  or  caU  toll-free . . .  HOQ-647'ISOO 


Nearest  Dealur/Orders:  800-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES.  INC. 

['.  O.  So\  494.  Miss.  State.  MS  .-9762 
( W)  r )  .>2.^-5869;  8-4:  ?0  CST  Mon.-Fri. 
762(16, 1 76,1  |g)(:oiiipMSi'n't.' .coin 

MFJ . . .  making  quality  affordable 

iVli'i*^  .UltL  ^|H-L-]riu::ilii|fch*  Mik'itui  1i,i  k'iliiiiijti?  V' II  111  HI]  \]^i\Kt,  o"^  h"l-i  Mr  I  I'lik'H'TT'*^'.''.  tlU, 
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ASTRON 

CORPORATIOIM 


9  Autry 

Irvine.  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  NIBH  QUALITY  •  RUGfiEB  •  RELIABLE 


MODEL  VS-50M 


SPECIAL  FEATURES 

»  SOLID  STATE  ELECTRONICALLY  REfilLATED 

•  FOLO-BACK  CURRENT  LIMITING  Protects  Ptwer  Suppry 
from  excessive  cyrrent  &  continuous  shoiled  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
eicepi  ^ZZK  RS4A.  B5-5A,  RS4L,  RS-&L 

•  MAINTAIN  REGUUTION  &  LOW  RIPPLE  at  im  \\\^  Input 


PERFORMAtlCE  SPECIFI CATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0.05  volts 
(Internally  Adjustable:  tM5  VOC) 

■  RIPPLE  Less  than  5m v  p«ak  to  peak  (full  load  & 
low  line) 

•  All  ujiits  available  in  220  VAC  input  v{>ltaQe 

(except  fof  Sb11A) 


•  HEAVY  DUTY  HEAT  SINK  ■  CHASSIS  MOUfifT  RKE 

•  THREE  CONDUCTOR  POWER  CORD  except  forFES-3A 
«  ONE  YEAH  WARftANTY  ■  MADE  IN  LI,S.A. 
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LOW  PROFILE  POWER  SUPPLY 


MQQEL 

SL-11A 
SL-11R 
SL-11S 


Gray     Bltcli 
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2%  X  7^  K  93/4 

2%  X  7^  »^  9V* 
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12 
12 
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RS-L  SERIES 


•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


mm. 

RS^L 

RS'SL 


Contlrtuous 
Duty  iAmps! 

3 
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(Affpd 
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Size  (IN 
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edNI 
WD 
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WL 
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RM  SERIES 


MODEL  RM-35M 


19"  RACK  MOUNT  POWER  SUPPLIES 

Csfltintjous 
MODEL 
RM-12A 
RM-35A 
RM-50A 
RM-eOA 

Separate  Volt  and  Amp  Meiers 
RM-12M  9 

RM'35M  25 

RM-50M  37 

RM'60M  50 


Duty  I  Amps] 
9 

25 
37 
50 


ICS* 
(Amp^l 

^^ 
35 

50 
55 

12 
35 
50 
55 


Size  (IN) 

HxWxU 

5Vix19x8'A 

5'^x19x12y? 

5'/dx19x12y? 

7  X  19  X  M'h 

5V4x19x8'/i 
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5'U  x  19  X  12'^ 

7  X  19  X  \2'h 


m^Q 


WL 


16 
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50 
60 

16 
38 

50 
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RS^A  SERIES 


MODEL  RS-7A 


mta. 

R5-3A 

RS'4A 

fiS-5A 

RS-7A 

RS^7B 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

ftS-50A 
RS-70A 
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SIZl  |fll] 
H  X  W  X  I 

3  X  454  X  5^ 
3%  X  6-.^  X  9 

3*;^  X  6%  X  7% 
3=^  X  B'k  X  9 

4  X  7^^  X  Am 

4  X  7V?  X  IOV1 
4!4  X  8  X  9 

4x7i^X  10% 

5  X  9  X  W/f 

5  X  11  X  11 

6  X  13^  X  11 

5  X  UVi  X  Wi 


Slippiil 
Wt.  jilt.) 

4 

5 

7 

9 

10 

11 

13 

13 

18 

27 

46 
48 


RS-M  SERIES 


MODEL  RS-35M 


MQDEL 
•  SwilCtmbfe  voff  arKJ  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-50M 
RS-70M 
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18 
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VS-M  AND  VRM-W  SERIES 


*  Separate  Volt  and  Amp  Meters  •  Outpul  Voltage  adjustable  from  2-15  volts  *  Current  limit  adjustal^le  ^om  1 .5  amps 


to  Rjtl  Load 
NOQEl 
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MODEL  VS-35M 


•  VarFabi€  rack  mount  power  supplies 
VRM  35M  25  15 

VRM-50M  37  22 
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RS^S  SERIES 


MODEL  RS-12S 


Built  In  speaker 

MODEL 

fiS-7S 

RS^IOS 

RS-12S 

BS^20S 

SL-11S 
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'tCS— InTerrnitteni  Communtcatior*  SefVice  (50%  Duly  Cycle  5mm  on  S  min,  off) 


CIRCLE  16  ON  READER  SERVICE  CARD 


The  best  approach  is  lo  get  an  e valuator 
board  and  development  software  which  al- 
lows ihe  user  lo  write  ihe  program  in  what- 
ever language  is  convenient,  irimslaie  ii  in- 
to machine  code,  and  transfer  it  into  an  em- 
ulator system  which  mimics  the  intended 
device.  Wiih  this  scheme,  the  developer 
can  write  a  bit  of  code,  try  it  out  and  con- 
firm that  the  routine  works  as  intended  by 
looking  at  internal  memory  and  registers.  It 
is  possible  to  write  the  code  blind,  manual- 
ly transfer  it  into  an  EPROM,  then  into  the 
device  via  bootstrap  mode,  but  that  makes 
dcbtiecine  verv  difllcult — much  like  build- 
ing  a  mechanical  machine,  welding  ^ 
the  covers  on,  then  trying  to  figure 
out  its  behavior  by  whether  the 
wheels  turn! 

Fonunaiciv.  vendors  such  as  Mo- 
torola  make  available  freeware  as- 
semblers which  take  the  English- lan- 
guage source  code,  conven  it  into  the 
machine-readable  object  code,  and 
put  it  into  file  transfer  formats  suit-  " 
able  for  downloading.  (Motorola  uses 
the  ^*S  19"  format.) 

Also,  Motorola  markets  low-cost  evalua- 
tion and  programmer  boards — these  can  be 
used  to  emulate  and  program  single-chip 
micros.  With  the  "M68HC05PGMR" 
board,  for  example,  small  programs  can  be 
downloaded  into  the  'C8  device's  internal 
RAM  and  executed  without  having  to  pro- 
gram the  on-chip  EPROM.  Once  the  rou- 
tine is  verified,  it  may  be  programmed  (by 
the  same  board)  into  the  MCU  and  used  as 
a  building  block  by  other  routines.  With 
careful  strategy,  quite  a  long  program  can 
be  developed  chunk-by-chunk  without 
needing  fancy  tools.  My  programmer  board 
(bundled  with  some  pretty  good  software) 
cost  me  about  $6S,05  (US)  three  years  ago 
and  1  believe  it  is  still  available. 

Ask  around  at  the  computer  club  or  local 
college  and  look  in  the  ads  in  magazines 
such  as  Midnight  Engineering  and  Circuit 
Cellar  for  possible  development  board 
candidates.  If  the  price  for  a  good  system 
is  too  steep  (they  can  run  a  couple  of  hun- 
dred dollars)  for  one  budget,  consider  find- 
ing a  buddy  <or  buddies)  to  split  the  cost 
with.  Not  only  do  you  get  access  to  a 
system  at  less  cost,  but  if  you  share  your 
experiences.,  it  makes  the  learning  curve  a 
lot  easier! 


Hardware  DescriptioD 

The  circuitry  for  the  Kendraboard  fits  on 
a  small  single-layer  2.5**  x  4.5'*  printed  cir- 
cuii  board  (same  size  and  shape  as  the 
Julieboard).  It  is  a  very  low-tech  board 
which  is  well  within  the  fabrication  abili- 
ties of  the  average  ham.  T  made  mine  u^ing 
an  "ironed-on"  reversed-image  photocopy 
as  an  etch  resist!  My  design  objectives 
were  simple:  lowest  possible  density  for 
ease  of  home  fabrication,  mechanically 
compatible  with  the  Julieboard,  and  capa- 
ble of  future  expansion  with  the  existing 
desii^n. 


u 


If  the  price  for  a  good  system  is 
too  steep  (they  can  run  a  couple 
of  hundred  dollars)  for  one  budget^ 
consider  finding  a  buddy  (or  buddies) 
to  split  the  cost  with.^' 


tant  for  CMOS  devices  such  as  the  'C8). 

All  I/O  connectors,  except  for  one,  a 
male  or  female  DB25.  are  0.100  friciion- 
lock  SlPs  and  are  intended  to  be  used  with 
matching  housings  loaded  with  crimp  ter- 
minals. The  DB25  can  be  wire-w  rapped  for 
plug-in  compatibility  with  the  Julieboard, 
either  via  a  DB25/ribbon  cable  ""back- 
plane" as  a  female,  or  directly  to  the 
Julieboard  DB25  as  a  male.  The  serial 
EEPROM  is  a  future  item  for  when  I  want 
to  do  nonvolatile  channel  storage  and  clock 
frequency  error  calibration.  Presently,  the 
software  docs  not  support  the  EEPROM, 
_       so  it  may  be  left  out,  if  desired. 

Like  the  Julieboard,  supply  volt- 
age input  can  range  from  about 
+7VDC  to  -f  12VDC,  and  is  protected 
against  reverse-polarity  damage. 


Board  logic  is  very  simple;  ft  consists 
of  a  Moiorolu  MC6SHC705C8  single- 
chip  microcomputer  (MCU)  and  its  support 
circuitry.  The  micro  itself  provides  all 
operational  functions,  except  for  master 
clock  generation.  (Tt  was  easier  to  fit  in  a 
small  clock  oscillator  module  than  the  dis- 
crete oscillator  components  and  I  didn't 
want  to  spend  a  lot  of  time  making  them 
fit).  The  X8  was  chosen  because  an 
MC68HC05EVM  evaluation  board  was  on 
hand  and  the  chip  features: 

•7.7K  bytes  EPROM  for  DTP). 

•176  bytes  RAM. 

*24  bidirectional  TTL  I/O  lines. 

•7  input/special  purpose  TTL  lines. 

•Serial  (ASCII)  communications  interface, 

•Serial  (binary)  peripheral  interface. 

*Easy*to*use  40-pin  DIP  package. 

This  device  is  considerably  more  power- 
ful than  w^hat  this  application  actually  re- 
quires, but  1  wanted  to  provide  for  future 
growth. 

The  scries  resistors  are  used  as  a  buffer 
between  the  "outside  world**  and  ihc  MCU 
for  ESD  and  as  an  aid  to  EMI  suppression. 
The  pullup  resistors  are  needed  to  define 
input  levels  for  idle  I/O  pins  (this  is  impor- 


Software  DescripUoii 

In  order  to  simplify  ihe  software 

as  much  as  possible  for  the  initial 
■*        version,  BCD  thumbwheel  switches 

were  used  for  frequency  control  and 
display.  (A  keypad  and  LCD  display  could 
have  been  implemented,  but  the  software 
required  would  have  been  much  more  com- 
plicated.) To  drive  the  DDS,  the  software 
must  perform  these  functions: 

•Set  up  the  microcomputer  internal  regis- 
ters. 

•Read  the  thumbwheel  switches  digit  by 
digit. 

•Do  a  BCD-to-binary  conversion. 

•Send  the  binary  data  to  the  DDS  chip. 

Set  Up  the  Micro:  The  I/O  lines  used 
for  the  BCD  digit  "commons'*  and  DDS 
control  arc  set  up  as  outputs,  while  the 
BCD  read -back  lines  are  set  up  as  inputs. 
Unused  I/O  lines  are  configured  as  inputs 
and  arc  pulled  HIGH  by  the  board  pull-up 
resistors.  Other  processor  functions  (SPL 
SCI,  timer,  etc->  are  not  presently  used,  but 
will  be  used  in  the  future*  At  that  lime, 
code  will  have  to  be  added  to  initialize 
these  items.  Once  the  micro  has  been  ini- 
tiali2ed,  control  passes  to  the  BCD  thumb- 
wheel swntch  read-routine. 

Reading    the    BCD    Thumbwheel 

Switches:  Each  BCD  switch  consists  of  a 
COM  terminal  and  four  output  bits  which 
are  connected/disconnected  lo  the  COM 
terminaL  depending  on  code.  The  required 
switch  function  is: 
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The  output  bits  are  paralleled  via  diodes: 
The  cathodes  go  to  the  individual  S-4-2-I 


A  NEW  CONCEPT 
IN  HF  TRANSCEIVER  DESIGN 
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Patcomm  Corporation' 
introduces  the  PC- 1610^^  a  full  featured  HF  trans- 
ceiver with  built-in  keyboard  interface.  Plug  a  stan- 
dard IBM  XT*  compatible  keyboard  into  a  PC-1610 
and  instantly  enjoy  keyboard  CW,  RTTY  (BAUDOT 
and  ASCII)  data  communications.  Incoming  morse 
&  RTTY  data  is  decoded  and  displayed  on  the  built- 
in  LCD  display.  The  PC-1610  offers  the  following 
features: 

■  Built-in  XT  keyboard  fnterface  (keyboard 
optional) 

■  160'10M  ham  band  coverage 

■  USB/LSB/CW/FSK  modes 

■  75W  output  power 

■  Built  in  digital  power/SWR  meter 

■  DDS  VFO  with  1  Hz  step  size 

■  Selectable  variable  speed/fixed  1 0Hz  step 
VFO  tuning 

■  Built-in  24hr  clock 

■  90  tunable  memories 

■  1  scratchpad  memory 

■  9  (256  character)  keyboard  data  buffers 

■  Built-in  5-75  wpm  IAMBIC  keyer 

■  Built-in  2.4KHZ,  1 ,8KH2.  500Hz.  200  Hz  & 
RTTY  filters 

■  Notch  filter 

■  Select  1  of  3  antennas  from  front  panel 

Specifications  are  subject  \o  change  wftboot  notice. 
*  IBM  XT  IS  a  regtster^  trademark  of  the  IBM  Gorporalior. 


Basic  display  lets  you  know 

exactfy  where  you  are. 
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Standard  Display 
shows  RX/TX  VFO 
freq*s,  time  and 
current  memory 


Send  &  Receive  in: 

CW  /  RTTY{BAUDOT)  /  ASCII 


rnxFERaso.  u 


Incoming  data 

Outgoing  data 
appears  here 


Store  up  to  nine  256 
character  messages. 
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Messages  can  be; 
edited,  sent  & 
appended  to  out- 
going message 

Format  &  Edit 

stored  MSG's  here 


PC-1610    = 


HF  XCVR 


+ 
+ 


The  PC-1 61 0  Performs  the 
functions  of  an  HF  Trans- 
ceiver, Computer,  Data 
Controller  and  Control 
Software  all  In  one  package. 


DATA  CNTLR 


O 

0 


The  PC-1610  has  too  many  features  to  adequately  describe  in  one  ad... 
call  or  write  for  a  detailed  brochure— Major  Credit  Cards  Accepted. 


Designed  and  manufactured  in  the  U.S.A. 
Phone:  [516)  862-6512  ■  Fax:  (516)  862- 
7  Flowerfield  Ml 00.  St.  James  IVIY  11780 


CIRCLE  321  ON  READER  SERVICE  CARD 


switch  outputs  and  the  anodes  go  to  the 
common  8-4-2-1  bus  (which  goes  lo  the 
MCU  for  readback.)  This  configuraiion  has 
the  ON  bils  for  a  given  dig! I  pulling  LOW 
during  readback,  with  the  OFF  digits  stay- 
ing HIGH,  i  Yes,  this  means  32  diodes  for  a 
full  eight-digit  Interface!  Look  for  switches 
with  provision  for  on-board  diode  mount- 
ings— .ihey  do  exist.)  The  COM  line  for 
each  digit  is  connected  to  a  unique  mtcro- 
controller  output  line  which  is  driven  LOW 
by  the  processor  while  that  digit  is  being 
read.  After  a  digit  is  read,  its  value  is 
placed  in  a  memory  location  reserved  for 
thai  value,  to  be  used  by  the  BCD-to-bi na- 
ry conversion  routine.  Once  all  eight  lines 
have  been  read  (and  the  eight  memory  lo- 
cations filled  by  switch  values),  the  routine 
passes  control  to  the  BCD-to*binary  con- 
version routine, 

BCD-to-Binary  Conversion:  At  first 
glance,  this  appears  lo  be  a  complicated 
function  with  lots  of  floating  point  math, 
but  it's  actually  a  very  simple  routine. 
What  I  did  was  to  work  out  a  binary 
weighting  constant  for  each  BCD  digit, 
then  accumulate  (add  to  a  running  total)  it 
a  number  of  limes  equal  to  the  value  of  that 
digit.  For  example,  suppose  that  I  have  di- 
aled up  *"03755200  "  which  corresponds  to 
3.7352  MHz: 

First*  I  clear  a  binary  register  then,  one- 
by -one.  I  examine  each  BCD  digit  and  ac- 
cumulate its  binary  constant  that  number  of 
limes: 


0 — add  ihe 
3 — add  the 
7 — add  the 
5 — add  the 
5 — add  the 
2 — add  the 
0 — -add  the 
0 — add  the 


10  MHz  constant  0  tim^ 
1  MHz  constant  3  times 
100  kHz  constant  7  limes 
10  kHz  constant  5  times 
1  kHz  constant  5  limes 
1 00  Hz  constant  2  times 
1 0  Hz  constant  0  times 
1  Hz  constant  0  times 


This  accomplishes  the  conversion  sim- 
ply by  doing  a  trivial  binary  calculation 
many  limes.  In  ihe  worst  possible  case, 
99.999999  MHz,  onlv  72  accumulates  of 
weighting  constants  need  be  done,  so  this 
routine  is  fast. 

Since  the  DPS  binary  register  size  is  32 
bits,  this  would  suggest  that  weighting  con- 
stants should  be  32  bits  each.  Iniiiatlv.  I 

w 

used  3 2- bit  values  for  the  weighting  con- 
stants, but  found  thai  70-odd  repeated  cal- 
culations could  cause  what  I  considered  to 

be  an  excessive  amount  of  round-off  error 
I  then  redefined  each  constant  as  being  40 
bits — ^32  bits  whole  and  8  bits  fractional — 
accumulated  them  to  a  40-bit  reaisien  and 
took  ihe  upper  ( non-fraction ai)  32  bits  as 
the  binary  result,  discarding  the  8  bits  frac- 
lional  remainder. 

t  am  now  happy  with  the  results  of  the 
improved  algorithm.  Another  nice  thing 
about  this  scheme  is  that  it  can  be  used  to 
do  any  other  channel-to-DDS-binary  con- 
version just  by  using  a  different  initial  val- 
ue (not  necessarily  zero)  and  re-doing  the 
weighting    constants    for   each    pro* 
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Figure  2.  PCB  layout. 


grammabie  digit.  For  this  design,  using  a 
Julieboard  with  40  MHz  clock,  ihe  weight- 
ing constants  are: 

10  MHz:  4000000000 

I  MHz:  0666666667 
100  kHz:  0OA3D70A3E 
10kHz:00I0624DD3 
1  kHz:0001A36E2E 
100  Hz:  000029F16B 
10  Hz:  0000043 1 BF 
I  Hz:  0000006B61 

Send  Binary  to  the  DDS  Chfp:  This  is 
a  simple  routine:  Shift  32  data  bits  into  the 
DDS,  then  pulse  the  *XFER  line  to  cap- 
ture Ihe  new  frequency  value.  Once  this 
has  been  done»  the  micro  goes  back  to 
"Reading  the  BCD  Thumbwheel  Switches" 
and  the  cycle  endlessly  repeats.  Cycle  time 
is  quite  fast:  The  loop  lime  is  about  6mS — 
instant  response  as  far  as  human  perception 
is  concerned. 

The  machine  language  listing  is  shown 


in  Figure  4.  This  is  a  modified  Motorola 
"-S19"  file  with  spaces  added  to  separate 
address,  code,  and  formatting  fields.  The 
first  column,  **Sxxx  ,  .  .  **  is  a  formatting 
field  used  to  show  the  beginning  of  each 
file  line,  The  next  field  represents  ihe  stan 
address  for  each  block  of  binarv'  data.  The 
third  field  (in  bold)  shows  the  actual 
code/data  as  bumed  into  the  EPROM. 

The  first  block  is  data  placed  in  EPROM 
addresses  SI 000- 1027,  which  represents 
the  binary  weighting  constants  described 
above  {in  scrambled  form).  The  second 
block  is  machine  code  placed  in  EPROM 
addresses  SO  100-02 16.  This  code  can  be 
translated  by  hand  (albeit  tediously)  back 
into  the  original  assembler  format  to  show 
what  the  program  does,  in  a  human-read- 
able form,  The  last  2-byie  *'block"  of  data 
which  is  placed  in  the  RESET  vector  at 
$1FFE-IFFF  to  tell  the  computer  the  start- 
ing address  upon  power-up. 

Coniinued  on  page  18 
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Feedback 


In  our  continuing  effort  to  present  the  best  in  ama- 
teur radio  features  and  columns,  we  recognize  the 
need  to  go  directly  to  the  source— you,  the  reacfer  Ar- 
ticles and  columns  are  assigned  feedback  numbers, 
which  appear  on  each  article/column  and  are  also  list- 
ed here.  These  n umbers  correspond  lo  Ihose  on  the 
feedback  card  opposide  this  page.  On  the  card,  please 
dieck  the  box  v/hich  honestly  represents  your  opinion 
of  each  article  or  column. 

Do  we  really  read  the  feedback  cards?  You  betl 
The  results  are  tabulated  each  month,  and  the  editors 
tal^e  a  good,  hard  look  at  what  you  do  and  don't  like 
To  show  our  appreciation,  we  draw  one  feedback  card 
each  month  and  award  the  lucky  winner  a  free  one- 
year  subscription  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the  Product  Re- 
port card  and  the  Feedback  card  and  put  them  in  an 
envelope?  Toss  in  a  damning  or  praising  letter  to  the 
editor  whiJe  you're  at  it.  All  for  the  low,  low  price  of  29 
cents! 

1  Mever  Say  Die 

2  Letters 

3  QRX 

4  Stand-Alone  DOS 

5  Review:  Azclen  PCS-7500H 

6  Novel  Dual- Band,  Single  Feedline, 
VHF/UHF  Antenna 

7  Design  and  Build  a  Dummy  Antenna 

8  Review:  Drake  SW8 

9  Review:  J  PS  Communications'  NRF-7 

1 0  The  Coleman  (Mini)-Kilowatt 

1 1  Hamsats 

12  RTTY  Loop 

13  QRP 

14  Carr's  Corner 

15  M  i  ni  -J  oy stick  Sea  r  ni  n  g 

16  Hams  with  Class 

1 7  Packet  &  Co  mp  ute  rs 

18  Homing  In 

19  Ham  Help 

20  Above  and  Beyond 

21  Ask  Kaboom 

22  Dealer  Directory 

23  Updates 

24  73  International 

25  Speciai  Events 

26  Barter  n'  Buy 

27  Mew  Products 

28  Random  Output 

29  Propagation 


fCoGOU)  for  Kantronks  w/VS  rom 
PkGOU)  for  AEA  PK-88,232r22S2 

Invest  in  the  GOLD  standard  today  1 
Easy  operation  with  incredible  power! 

*  Conferencing  *  Bockground  File  Transfers 

*  Robot  CQs  •  Logging  *  Macro  Files 

•  Automatic  Q11H/Q5L  Exchange 

•  Advanced  Text  hiandling 

*  95  page  Manual 

*  Extensive  Hdp  System 
«  Quick  Reference  Gukle 

*  Mottling  Else  Conies  Close 

*  Only  $79,95  plus  $5  s/h 

InterFteK  m  Systems 


Box  Ml 8 
L&guno  Niguel 
CA  Q2607 


O-Cy  O 


Q   O  J 


VISA 
MGsteK!!ard 

Coll  Of  write  tsdoy 
for  more  dsPu  lis! 


Phone  714  496-6639 
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The  FLYTECRAFT''  SFX 
Monoband  Vertical  HF  Antennas 

Tlie  ideal  antennas  wliere  height  and  space 

are  critical  factors!  Now  Rated  1509  \V 
amf  featuring  a  new  heavy-duty  metal  base! 

•  %  unique  models  for  80, 40, 
30, 20, 17,  15,  12  &  10  meters. 
Each  only  9  ft.  tall  (10  meter  is 
slightly  shc^er.)  •  Precision^ 
wound  full  kngth  helix  gives 
excellent  performance* 

•  Unobtrusive  -  perfect  for 
antenna-reslricted  areas.  •  In- 
stant set-pp  and  tear  down  or 
leave  up  pennanemly.  •  Top 
whip  adjusts  for  low  SWR 
point.  •Uses 2  shortened 
tuned  radials  with  FlytecraFT' 

RADIALCOILS"  f  lOM  USCS  3,> 


Built  m\h  pride  &  sold  wof  Jdwtda  ^  flvtecdaft"  us  a 


SFX  go  ^  $99.95   40,  30,  20, 17, 15, 12  -^  589,95  ea. 
10''$79.95  Sm  C<mUS-S7,50(SO.  40, 30MXS650  (20-lOM) 


Satisfaction  GuaroDleal 
VISAMC  PHONE  ORDERS 

800-456-1273 
M-F  9A-5P  (FT)  805-583.8173 


SftTtd  Chock/ $  Order 

to:  FLYTECRAFT" 

P.O.  Box  3141 

Simi  Valley 

CA  93093 
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^^y 


NEW!.'!  COLOR 

SLOW  SCAN  TV 

for  fhe  Sound  Blaster! 


nHeulerCaid 


Now  send  and  recmv^  Slow 

S<:Sn  TV  with  y^^ur  Suund 

Blaster  compatible  sound  card 

in  FULL  COLOR  m 


SLOW  SCAN  II 

Now  copy  Slow  Scan  TV  {in 

Q^W)-,  wi<th  your  SO'Und'  Blaster 

compatibEe  sound  &afd.  Re-send^ 

pictures  that  you  receive  E  Save 

as.PCXor.VOCfiEes, 

ITS  FLFNIII 

OMIV  ^40.O0 


AUDIO  ANALYZER 

Analyze  those' audio  signals  that 

you  hear »  sucti  as  SSTVf  RTTY, 

Amtor,  and  Packet  radio..  Copy 

liva  or  from  a  .VOC  file. 


Requires  PC,  VGA  64D  K  490  -  2S^  colers,  jnd  Sound  Blaster  comp,  card. 
Shipping  $5  ^  Overjeas  $10  ■  IFItnoJs  residenta  odd  ^.Z^%  X^v. 

Harlan  Technorogies   815-398-2683 
5931  Alma  Dr.  -  Rockfard,  Illinois  61108 
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JADE  PRODUCTS.  INC. 


PUTTING  THE  AMATEUR  BACK  m  RADIO 

F UN4CIT  LINE 

NEW!  LADDER-LINE  "WINDOiyi"  ANTENNA 


f: 


ALL  HF  M4ATEUR  BANDS  INCL  WARC  BANDS.  134< 
LONG.  COMES  WITH  50'  FEED-LINE,  4:1  BALUN, 

KITS:  BATTERY  CONTROLLERS 

"SMART"  SOLAR  CONTROLLERS 
EXPERIMENTER'S  KITS 
CURTIS  KEYER  KIT 

ANTENNASj  bo,  160  M  LADDER-LINE  MARCONt 
LADDER-LINE  MULTlBAND  DIPOLE 
LADDER-LINE  "JADE"  POLE 

COMPONENTS:  UC39D6  BATTERY  CHAf?GER  CHIP 
8044ABM  CURTIS  KEYER  CHIP.  LM33dK. 
LM350K.  MC3423P1.  NEe04AN,  AND  MORE 

P.O.  Box  36fi  E.  KAMPSTEAD,  NH  03826-0363 

PHONE  603-329-6995        FAX:  603-32&-4499 
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Slow  Scan  TV 

doesn't  have  to  be  expensive  anymore! 


■;^£4mi 


Ever^-  day  more  hams  are  enhancing  their  communitation  by  using 
imager.  Join  (he  fun  and  s££  what  you've  been  ini&slng, 

QtiaJtty  Color  SSTV  k  easy  and  affoidabJe  with  Pawkm  T^,     S239.95 

Ratuires  \IMA  PC'CEicnpUihlfi,  '38* OT  Mits  CPU.  I  Mepabryic  orniniioE^.  «fbr  VGA 
display,  MS-DOS.  Shi|}{HnB:  £5  Id  U.S.. A.  and  Ca^i^da.,  (I  S  foroUier^.  Wdtf^ (n- «ill  Tcv 
complete  details. 

Absolute  Value  Syitems 

1 1 S  Stedman  St.  #  7 

Chelmsford,  MA  0 1 824- 1 823 

1508)  256  6907 

e-mail:  johnl@world,sid.coni 
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For  The  Ultimate  Shack! 


100% 

made  in 

the  U.SA. 


Imagine  your  callsign  on  the 
A,R.E,  Classic  Clock! 

•  Beautiful,  laminated  original  artwork. 

•  Quality  quartz  movernent 

'  Suitat}le  for  wall  or  desk  (appro>f.  9"x9''x2"). 

•  Runs  on  one  AA  battery  (included), 

-  Only  $39-99  (plus  $4.50  shipping  in  U.S./foreign 

orders  FPO  New  Harnpshire). 
•Specify  cailsign  and  choice  of  simulated  walnut, 

tight  oak  or  black  frame, 

•  Send  check  or  money  order  to: 

Amateur  Radio  Excellence 
Box  1551 -Manchester,  NH*0310S 


GET  THE  POWER 

OUR  CONTINOUS  DUTY  POWER 
SUPPLIES  BEAT  THE  COMPETI- 
TION HANDS  DOWN.  40  TO 
100  AMPERES,  13.8,  24,  28 
AND  50  VDC.  CONTACT...  LUKE 
ELECTRONICS.  7J13  NORTH  9 
MILE,  LAKE  CITY,  MICHIGAN 
4965 1  OR  CALL  {616}  229-4593 


CIRCLE  243  ON  READER  SERVICE  CAUD 
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Stand-Alone  DDS 

Continued  from  page  16 

Finally,  the  final  column  (and  all  of  the 
last  line)  represents  checksums*  one  per 
line. 

This  format  is  a  very  compact  way  to  list 
a  computer  program  (the  source  code,  with 
comments,  is  342  lines  long!)  and  is  used 
by  Motorola  as  a  protocol  for  data  transfer 
into  a  programmer.  To  re^^torc  the  maga- 
zine copy  back  to  the  ♦SI 9  format,  type  the 
text  into  a  word  processor  (omitting  all 
spaces  and  bold-ing  of  Che  binary  code). 
The  file,  when  correctly  saved  as  an  ASCII 
file,  is  918  bytes  long  and  should  load  into 
an  EPROM  programmer  or  evaluator 
board. 

Developing  the  Software  (Hints) 

The  software  is  not  ditficult  to  write,  es- 
pecially if  a  few  simple  rules  are  followed: 

•Use  a  development  System,  pick  MCU 

accordingly. 
•Use  modular  program  structure. 
•Use  RAM  for  inter-routine  interface. 
•Use  now-charts/**pseudo-code." 
•Te.st  algorithms  in  higher- level  language. 
•Use  in-line  code  to  avoid  branches 

(initially). 
•Change  or  add  just  one  thing  at  a  time. 

A  development  system  is  so  useful  that 
the  choice  of  micro  often  depends  upon 
which  systems  are  available  and  for  what 
price-  Nothing  beats  hands-on/real-time  ac- 
cess to  your  code  for  bug-killing.  Keeping 
the  code  in  RAM  allows  for  easy  patches 
and  experimental  code  without  having  to 
re-compile  or  assemble,  then  program, 
over  and  over  and  over  again.  T  chose  the 
X8  because  I  have  the  evaluation  board 
(and  paid  less  than  $70  for  it!).  Also,  some 
means  of  EPROM  "blasting"  of  the  single- 
chip  is  needed — also  done  by  the  evaluator 
board. 

Partitioning  the  software  into  smaller 
routines  is  generally  done  for  all  but  the 
most  trivial  programs.  By  reducing  a  com- 
plicated program  into  a  group  of  simple 
programs,  the  job  will  go  much  quicker — it 
is  far  easier  to  debug  several  simple  rou- 
tines one  at  a  rime  than  it  is  to  sort  out  one 
large  complicated  one.  The  ideal  approach 
is  to  write  the  routines  one  by  one  and  graft 
them  into  the  exisring  work  as  they  are  de- 
bugged. This  was  done  here  by  defining 
several  tasks  which  were  done  sequenrially 
at  single  points  in  time.  For  example,  once 
the  micro  is  initialized.  It  never  has  to  be 
re-initialized.  Likewise,  once  the  BCD 
switches  are  read,  they  are  not  re-read  unril 
the  BCD  values  are  converted  to  binary 
and  sent  to  the  DDS  chip.  For  my  system, 
parritioning  was  obvious:  initialize,  read 
switches,  binary -con  vert,  and  send  to  DDS, 

Use  RAM  locations  for  inter-routine  in- 
terface. This  means  defining  a  block  of 
RAM  for  the  input  data  and  (if  possible) 
another  block  of  RAM  for  output  data.  Try 
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to  keep  the  two  blocks  separate — this 
makes  debug  and  patching  much  easier. 
Routines  can  be  debugged  independently 
by  placing  values  in  input  RAM,  running 
the  routine,  and  looking  at  the  output  RAM 
to  see  if  the  expected  results  are  there.  If 
the  program  does  not  destroy  its  input  vari- 
ables upon  execurion,  it  can  be  run  and  re- 
run unril  debugging  is  done;  otherwise,  the 
input  data  has  to  be  reloaded  prior  to  each 
run.  Naturally,  if  RAM  space  in  the  micro 
is  limited,  this  rule  may  not  always  be 
practical,  but  it  is  a  generally  good  strategy 
and  makes  the  code  more  modular. 

It  is  tempting  to  just  dive  in  and  start 
writing  code,  but  programmers  generally 
use  flow  charts  or  "pseudocode"  to  map 
oui  logic  flow  and  settle  in  their  minds 
how  the  finished  rourine  will  work.  There 
is  probably  no  better  way  to  catch  errors 
than  to  document  how  something  works. 
Often  something  which  seemed  right  in 
one's  mind  will  look  strange  on  the  printed 
page  and*  sure  enough,  a  closer  look  will 
spot  the  bug.  Also,  once  a  program  has 
been  "put  to  bed/'  it  tends  to  be  forgotten, 
so  if  documentation  is  not  done  up- front, 
the  routine  might  have  to  be  "reverse-engi- 
neered" later  if  it  ever  has  to  be  modified 
or  if  a  future  bug  pops  up. 

Flow  charts  use  boxes,  diamonds,  and 


ellipses  lo  show  program  flow,  while  pseu- 
docode is  an  "English-language"  task-by- 
task  descri prion  of  what  has  to  be  done,  1 
favor  pseudocode — it  is  compact,  takes  no 
extra  lime  for  box-and-line  drawing,  and  I 
can  do  it  on  my  word  processor. 

Here  is  some  of  my  pseudocode  (done 
for  the  BCD-io-binary  rouiinc): 

START: 

8x  digit  40-bit  constants  in  ROM 

8x  BCD  digits  in  RAM:  A  =  10  MHz  value 

B  =  lMHz  value 

C=  tOOKHz  value 

D  =  10KHz  value 

E  =  1KHz  value 

F=  100  Hz  value 

G=  10Hz  value 

H  =  1  Hz  value 
clear/init  forty-btt  register  FREQ 
add  (lOMHz)  constant  A'  #  of  times  to  FREG 
add  (1MHz)  constant  "B^  #  of  times  to  FREG 
add  (1  OOKHz)  constant  'C'  #  of  times  to  FREG 
add  (1  OKHz)  constant  'D'  #  of  times  to  FREG 
add  (1  KHz)  constant  ^E^  #  of  times  to  FREG 
add  (1  OOHz)  constant  'P  #  of  times  to  FREG 
add  (10Hz)  constant  ^G^  #  of  times  to  FREG 
add  (1  Hz)  constant  'H'  #  of  times  to  FREG 
32  MSB's  Of  FREG  equal  DDS  binary  code 
EXIT: 

Note  that  there  are  no  branches  and 
loops  in  this  pseudocode — it  is  written  *1n- 
line."  Branching  errors  are  very  connmon 


Parts  List 

Qty. 

Loc. 

Description 

DighKey  # 

1 

U1 

40-00  MHz  osc.  module 

CTX155 

1 

U2 

Motorola  MC6SHC705C8S  microcomputer 

(Notel) 

1 

U3 

EEPROM  (not  presently  used) 

24LC04/P-ND 

1 

U2 

40p  machined  (gold)  IC  socket 

ED3640 

2 

U1,U3 

8p  machined  (gold)  C  socket 

ED3308 

1 

VR1 

7805  regulator  (TO-220) 

AN7805 

1 

LED1 

Green-light-emitting  diode 

P309 

2 

CR1,CR2 

1N4001  diode 

1N4001 

2 

RN3,RN6 

33R  resistor  network  {IBdipS) 

761-3-R33 

2 

RN4.RN5 

33R  resistor  network  {14dip7) 

760-3-R33 

RN1 

4K7  resistor  network  (10s  p9) 

Q9472 

RN2 

10k  resistor  network  (Ssip7) 

Q7103 

2 

RN7,RN8 

10k  resistor  network  {10sip9) 

Q9103 

3 

C1,C3-4 

100N  ceramic  cap  (0.1"  LS.) 

P4917 

C2 

100N  ceramic  cap  (0.2"  LS.) 

P4887 

C5 

22U  aluminum  e  ectrolytic  cap 

P5411 

"J  PI" 

Male  or  female  right-angle  DB-25 

(Note  2) 

P4 

4x1  male  header 

WW4202 

P6 

7x1  male  header 

WM4205 

P5 

Sxl  male  header 

WM4206 

2 

"pia;'P2 

9x1  male  header 

WM4207 

P3 

10x1  uiale  header 

WM4208 

@P4 

4xt  femaJe  housing 

WM2002 

@P6 

7x1  femate  housing 

WM2005 

@P5 

8x1  femate  housing 

WM2006 

2 

@P1A,@P2 

9x1  female  housing 

WM2007 

@P3 

10x1  femae  housing 

WM2008 

Blank  printed  circuit  board 

(Note  3} 

Note  1 . 

Blank  CSs  available  from  FUTURE  Electronics;  programmed  GBs  available  from  au- 

thor  (Box  232,  Pakenham,  Ontario,  Canada  KOA  2X0;  613-624-5247). 

Note  2. 

You  can  use  either  male  or  temale  DB25  at  JP1 ,  depending  on ' 

the  desired  option. 

Note  3.  Available  from  the  author  (see  Note  1), 

ORDER  NOW  1-800  4  HOBBY  KITS  I    qrpaiwplirer 


2  Meters 
223  MHz 
440  MHz 
6  Meters 


FANTASTIC 
FM  TRANSCEIVERS 


RaiTtsey  breaks  \he  price  barri&r  on  FM  rigs!  The  FX  is  rdeal  tor  shack, 
portable  or  mobile.  The  wide  frequency  coverage  and  programmable 
repeater  splits  makes  the  FX  me  perfect  rig  br  Amateur,  CAP  or  MARS 
applications.  Packeieers  really  appreciate  Ibe  dedicated  packet  porl. 
"TRUE-FM"  signal  an-d  almost  instant  T/R  switchiing.  Higli  speed  packet? 
...No  problem.  Twelve  diode  programmed  channels,  5W  RF  ouiput, 
sensitive  doal  conversion  receiver  and  proven  EASY  assembly.  Why  pay 
more  for  a  used  foreign  rig  when  you  can  have  one  AlweRICAN  MADE 
tby  you)  for  less.  Com&s  complete  less  case  and  speaker  mike.  Order 
our  maiching  case  and  knob  set  for  thai  pro  look. 

FX-50  kit  (e  Meters) ...,..., .....S149.&5     FX-146  kit  (2  Meters) „..„..... S149.95 

FX-223  kit  (1  1/4  Meters),, S149,95     FX-440  kit  (3/4  Meters)...... ..$169.ge 

CFX  matofiing  case  s^t..... S29.95    FXM-1 ,  ICOM/Yaesu  style  speaker  mike 329.95 


For  a  sJick  littte  QRP  boost,  use  one  of 
the  20  Watt  amplifiers,  f^eeds  only 
1/2-2  watts  of  drive  for  full  output, 
linear  for  SSB,  AM  or  CW  operation, 
power  MOSFETs  for  high  effieciency 
and  mtiltfstago  fow  pass  fitter  for  a 
cfcan  signal.  Built-in  T/Ft  reiay  for 
automatic  switcJ^ing.  runs  on  12-15 
VDC  at  2-4  amps.  Add  our  maiching 
cas&  set  for  a  complete  station  look. 

Your  cl^oice  of  bands  „... .....$49.95 

Specify  band:  {QAMP-aO.  30.  40,  SO) 
CQAMP  f^atching  case  set...... $14.95 


2  MTR  &  220  BOOSTER  AMPS 


Here's  a  great  booster  for  any  2  motor  or  220  MHz  handheld  unit,  Ttiese  power 
boosters  deliver  ovot  30  watts  of  output.  alJowing  you  to  hit  ttic  repealer's  full  quieting 
wbjfe  the  low  noise  preamp  remarkably  improves  reception.  Ram^y  Eleclronics  has 
soid  thousands  of  £  meter  amp  kits,  btfl  now  we  offer  c^ampictciy  wired  and  tested  2 
meter,  as  weJl  as  220  MHz  units.  Both  have  all  the  features  of  the  high-priced 
boosters  at  a  fraction  ol  the  cost, 
PA-10  2  NTFR  POWER  BOOSTER  [10  X  power  gain) 

Fully  wired  &  lesied _......., $99,95 

PA-20  320  MHz  POWER  8O0STER  {6  X  power  gain)  Fully  wired  &  tested , .......S99.9S 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


Finally,  a  handy  go  any  whore  rig  that  puts  the 
fun  back  into  ham  radio.  How  about  Ihe  DDS 
synthesizer  that  turtes  in  10  Hz  steps  with 
exceptionally  tow  noise  for  weak  signal 
lecebfion.  Or,  how  about  the  built-in  [ambic  CW 
kayer  that  tia$  a  digital  readoul  of  your  CW 
speed.  Perky  10  watt  RF  output  (thafs  only 
11i2S  units  below  s  100  watt  rig  I J  can  be  tuned 
down  for  trje  QRP  cperaJiora.  included  with  the 
SX'30  is  the  hand  mike  with  handy  UP.'DOVVN 
buttons  for  remote  tuning  of  the  rig  while  driving 
—  or  biking  —  or  boating.  Available  in  both  lufJy 
assembled  and  fun  to  build  kit  form,  you'li  find 
that  the  SX'20  wiil  become  your  favorite  rig. 
SX-20  20  meter  SSB/CW  Transceiver, 

fulty  wired.  1  yr.  warranty 

SK20  20  meter  SSB/CW  Transceiver  Kit  Form 
Optional  CW  Audio  Filter  SXCWN  WT 


.S49.95        Kit 


.S429.9S 
S349.9S 
..$39.95 


Miniature 
SPEAKER-MIKE 


Fits         Icom. 

Vaesu,  Alinco. 
Ramsey  artd 
Radto    Shack 

rigs!  Looking  for 
a  handy  llltle 
speaker-mEke  to 
c  0  m  p  i  f  m  e  n  t 
your  FX  Irans- 
ceiver  or  other 
ICOJmI  slyEe 
handie-talkie? 
The  Ram&ey 
SM-l  speaker-mike  is  a  beauty.  Ifs  only  i  1/2" 
wide  by  2  1/2  fnches  high  and  has  a  handy  cEip 
on  the  back  so  you  can  easily  clip  fI  lo  your 
lapel  or  shin.  Its  smalt  internal  speaker  isn1 
going  to  break  any  eardrums  bul  i£  very  dear 
and  has  pfenjy  of  pop  to  bo  heard  when  worn. 
There's  even  a  jack  on  the  mike  &o  when  you 
plug  il  in.  you  siill  have  the  us^  of  Ihe  speaker 
jack  from  yoirr  radio,  Fits  all  Radio  Shack, 
ICOM.  Yaesu.  Alirico  and  Ramsey  rigs. 

BM-7  Miri-Speakof  mJI<e, 
Fully  assom  bted S24.95 


CW  KEYER 


Send  perfect  CW.  f^icroprocessor  keyer  features  4  pfogrammable 
memories  of  up  to  £6  words  each.  Iambic  keying,  dot-dash  memory, 
variabte  speed  from  3-60  WPM.  adjustabEe  sidetone,  keying  to  any  rig 
and  fully  RFI  proof.  EAROW  memory  l^eeps  messages  up  to  100  years  - 
you'[l  go  5ilen!  before  the  keyf  Includes  built-in,  touch  paddfes  or  use 
your  own.  Easy  assembly  and  matching  case  set  available  for  a  nice 
station  Eook. 

CW-7O0  Micro  keyer  kit.....S69.95    MK  fvlatching  case  set S14,95 

CW-?O0WT  Assembled  CW-700and  case ....Slt9.9S 


SHORTWAVE 
RECEIVER 


ACTIVE  ANTENNA 


Cramped  for  space?  Get  lorgwire  performance  wiih  tftis  desktop 
antenna.  Properly  desigined  unit  has  dual  HF  and  VHF  circuitry  and 
fcujitt-in  whip  antenna,  a$  v-^eH  as  ejdcmal  jacK,  RF  gain  control  and  9V 
operation  makos  unit  ideal  forSWLs,  traveling  hams  or  scanr>er  buffs 
who  need  hotter  recepjion.  The  ntaiching  case  and  knob  set  gives  the 
unit  a  hundred  dollar  boW 
AA-7K[t .528.95    Matct^ing  case  &  l<n<>bsel,  CAA  .  SI4.9S 


AIRCRAFT  RECEIVER 


Hear        exciting        aircraft 

communications— pick  up  planes 
up  to  100  miles  away!  Receives 
110-13e  MHz  AM  air  band, 
smooth  varactor  tuning  superhej 
witl^  AGC^  ceramic  filter,  adjustable  squelch,  excellent  sensitivity  ar^d 
lots  of  S(5eaker  votumc.  Runs  on  9V  battejy.  Great  for  air  shows  or 
just  hanging  around  the  airport!  Wew  30-page  manual  details  ptFot  talk, 
foo.  Add  case  set  for  "pro"  look. 

AR-1  kit S29.95 

Matching  case  set,  CAR  ..,,.... ...„ ST4.95 


Fantastic  receiver  that  captures  the  world 
with  jusi  a  12"  antenna!  Can  receive  any  2 
MHz  portiorv  from  4-1  1  fvlHz.  True 
superhet.  has  smooth  varactor  tuning. 
AGC,  RF  gain  control,  plenty  of  speaker 
volume  and  runs  on  a  9V  battory. 
Fascinating  ScoU,  school  or  club  project, 
provides  hours  of  fun  for  even  the  most 
serious  DXer,  For  the  car.  consider  our 
shortwave  converter.  Two  switch  able 
bands  (in  3-22  MHz  range),  each  1  MHz 
wkJe — tunable  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  home! 

Shortwave  receiver  kift,  S^\ S2^-95 

Shortwave  converter  kit,  SC1.. ....... S57.9S 

Matching  case  set  for  SR 1 ,  CSR  ..  S1 4.95 
Matching  case  set  for  SCI.  CSC  ...Si 4.95 


2M 
POWER  AMP 


Easy  to  buiEd  pov;er  arnp  has  8  times 
power  gain.  1W  in.  3W  out^  2W  in,  "t6W 
outr  5W  is  for  4CIW  oui,  Same  amp  as 
featured  in  many  ham  maga2ine  artides. 
Complete  with  ali  partSf  less  case  and  T- 

Ftretay 

PA-1 ,  40W  pwr  amp  kit SS4.55 

TH'1 ,  RF  sensed  T^R  relay  kit S14.9& 


MORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


2WAY  RADIO 
SERVICE 
MONITOR 


COM -3.  the  world's  most  popular 
low-cost  service  nonifor  For 
shops  big  or  small.  Ihe  COM-3 
delivers  advanced  capabilities 
for  a  fantastic  price—ancT  our 
new  lease  program  allows  you  to  own  a  COM-3  for  li^ss  thsfi 
S3.0D  a  day.  Features  •  Difect  entry  keyboard  with  programmabte 
memory  ■•  Audio  S  transmitter  frequency  counter*  tlED  bar  giapti 
frequency/en'or  deviation  display  *  0.1-1(3.000  nV  output  levels  • 
High  receive  s^rrsilivily,  less  than  5  ^V  •  lOQ  kHz  to  99^.9&9S 
MHz  •  Contmuous  frequenq^  coverage  *  Transmit  prolectton,  up 
to  10D  watts  *  CTS  tone  encoder  ^  1  KHz  s^fi  ejrtemaJ  modulaiioa. 
COW  3  2  Way  Radio  Service  Monitor  ,„....., ....$2995.00 


FOXHUNT  HEADQUARTERS 


Locate  hidden  or  unknown  transmitters  fasl.  The  Fk>xhound  direction 

r^^vp'^'MimMMMH  firidcr  connects  to  ttie  anienna  and  speaker  jack  on  any  radio  receiver, 
'^      ^^^^MH  Af^il  or  FM  from  1  MHz  Jo  1  GHz.  The  antenna  [a  pafr  of  dipofe 

telescopic  wliips)  is  rotated  until  Ihe  J^uJ!  mcto^  shows  a  minim  urn,  A 
pa.\(  of  LEDs  indicate  totorm  Ufl  or  Right.  The  Foxhourtd  is  ideai  lo  use 
wiih  a  walkie-talkie,  if  you  wish  lo  Iransmit.  go  ahead,  a  builFin  T/R 
switch  senses  any  Iransmilted  BF  and  switches  itself  oui  of  cfrcuil  white 
vou  lalk.  It  doesn't  get  any  easier  than  this!  We  provide  ail  parts  except  for  a  few  feei  of  1/2  inch 
fVC  pipe  avJaiabte  at  any  ftardwar  e  siore  for  a  dollar  or  two.  Add  our  matching  case  set  for  a 
complete  finished  unit.  Be  the  one  with  tfte  answers,  win  those  transmitter  hunts  and  track  do'ivn 
those  jammers,  you'l I  do  it  all  wit h  your  Fojchounjj.  


Add  some  fun  lo  your  dub  events  tjy  havjng  a  transmitter  tiun^t!  Foxhunting  is  a  craze  sweeping  the 
nation,  but  many  cfubs  are  missing  out  on  )he  action  tiecause  they  lack  the  eiiperiise  or  lime  lo 
develop  their  own  fOKtiunt  transmitter.  We  set  one  of  our  most  devious  and  sneaky  engineers  to  the 
ia.sk  of  designing  an  easy  to  buifd  and  use^  yel  highly  capable  Foxhunt  transmitter.  A  snazzy 
microproCGSsor  contrciler  has  both  presel  and  programmable  trartsmission  chafacteristics  aHoiA'ing 
you  to  easily  set  Ihe  dtfficiilly  level  from  "beginner"  lo  '■know-ii-all"!  The  SlyFo)<,  FKT-t,  as  crystal 
Donlrolled  in  the  2  meter  bai^d  (crystal  for  146.62  included)  wilh  a  power  oulpul  of  5  waits  that  is 
adjustable  by  ihe  contrcllcrThe  transmitler  is  programmed  to  ID  in  CW  or  add  our  voice  optjon  rf 
you  rcaliy  want  lo  aggravate  the  Iroops  -  "Ha  fta,  you  can'i  (Fnd  me!"  Join  the  fun,  get  rid  of  I  hose 
stuffy  old  meetings  and  pjcnics,  \Mive  a  foxhunt! 

DF- 1  Foxhound  d  i  rec  ti  on  Itnder  kit S53 .95    CDF  Mate  h  ing  case  set  for  DF-1  ...  .S1 4 .95 

FHT-1  SlyFox  FoKhunt  transmitter  kit  .SI 29.95     FHlD-1  Voice  ID  option. ....„„.. $29.95 

CFHT  Heavy  duty  metal  matqhmg  case  set  for  FH  T-1 ,,,, , , $^9-95 


PACKET  RADIO 


Two  new  versions  are  avai'^blc  for  the  Commodore  64  {.P'64AJ  or  the  IBM-PC  (P-IBM),  Easy  as- 
sembly HO  TUNING;  Includes  Ff^EEdisk  software.  PC  Board  and  Full  Documentation.  Kit  form. 

P'64A,.,..,. S59.9S     P-IBf^,., .,S59.95    CASECPfC,,,. S12.95 


Run  your  own  Stereo  FM  radio  station! 
Transmils  a  stable  signal  in  the  88-108 
MHz  FM  broadcast  band  up  to  1  mile. 
Detailed  manual  provides  helpful  info  on 
FCC  regs,  antenna  ideas  and  range  to 
expect.  Latest  desi:gn  features  adjustabfe 
line  level  inputs,  pre-emphasis  and 
crystal  controHed  subcarner.  Connects  to 
any  CD  or  tapo  player,  mike  mixer  or 
radio.  Includes  free  tuning  tool  loo!  For  a 
pro  look  add  our  matching  case  set  with 
onboard  whip  amonna 
FM-10A  Stereo  transmitter  kit..  S34.95 
GFfVl  Case,wtiip  ant  set $14.95 


SPEECH 

SCRAMBLER 


Doscramble  most  scrambte  systems  heard  on 
your  scanner  radio  or  set  up  your  own 
scariftbled  communication  system  over  the 
phone  or  radio.  Latest  3rd  generation  IG  is 
used  for  fantastic  audio  quality  -  equivalent  to 
over  30  op-amps  and  mixers!  Crystal 
controlled  for  crystal  clear  sound  with  a  built-in 
2  watt  audio  amp  for  direct  radio  hook-tip.  For 
scramble  systerns^  each  user  has  a  unit  for  foil 
duplex  operation.  Communicate  in  privacy  with 
the  SS-70,  Add  our  case  set  for  a  fine 
professional  finish. 
SS-^G  Sorannbter  /descramblertiit  .539.95 

CisSD  matching  case  set.. $14.95 

SS-70WT  Assennblcd 

SS-70  and  case  set .S79.9S 


MICRO-MIKE 


World's  smallest  FM  wireless  mike. 
Smaller  than  a  su^gur  cobe  -  including 
battery  and  mike.  Two  sets  of  SMT 
pais  supplied  in  case  you  are  clumsy! 
Terrific  audpo  pick-up  (pin  drop  at  5  ft) 
and  transmit  range  of  300  ft.  We  include 
the  baltery  (watch  slyle).  eleclrel  mike 
and  even  a  luning  loot!  Be  a  James 
Bond  and  learn  SMT  too! 

FM'5  Micro  mike  Hit,. .519,95 


CRYSTAL  RADIO 


H&live  Ihe  radio  past  with  a  crystal  set  tike  your 

grandfather  built.  Uses  genuine  Galena  crystal  arKJ 
catwhis^er.  Several  different  types  of  radios  are  built, 
including  standard  AWl  broadcast,  shortvirave  and 
evors  WW  II  foxhole  style.  To  compare  modern 
semiconductor  detectors,  we  include  a  diode  for 
comparison.  No  soldering  required  and  we  even  give 
antenna  ideas.  Radio  for  fr&e,  get  il  now  before 
Clinton  taxes  it! 
CS-1  Crystal  set  kit , S19.9S 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spending  big  bucks  for  replacement  battery  packs,  rejuvenate  and  condrtion  your  batteries 
for  peak  capacity.  Advanced  circuitry  has  optimized  discharge  before  charge  to  eliminate 
memory  effect  arid  to  condition  batteries  that  have  been  poorly  cared  for  in  the  pasL  Quick 
charge  rapidly  brings  battery  to  full  charge  in  less  than  an  hour-]usi  IS  minutes  for  some  lypcs^ 
And  "top-olf"  charge  mode  squeezes  every  last  bit  of  energy  into  each  cell  for  the  absolute  most 
capacily.  Switch-mode  regulator  controls  constant  current  charge  wfiiie  beir^g  monitored  by  a 
negalrve  delta- V  system  thai  cuts  off  the  fast  charge  at  the  exact  point  of  fult  charge-batteries 
are  charged,  not  cooked!  Charges  NiCads  or  NiMH  packs  !rom  2  lo  10  cells  {easily  eJtpanded] 
and  current  capacities  up  to  10  Amp-hours.  Runs  on  12  to  15  VDC.  Quct  cookrnp  your  batteries, 
buying  new  packs,  waiting  hours  for  recharge,  gel  a  Dr,  Ni-Cad  today f  Avaifable  in  money 
saving  hH  form  or  wired  arid  tested  with  case  at  a  speciat  price.  Kit  builders:  add  our  matching 
case  set  for  a  snazzy  finish . 

DN  1  Dr.  Ni-Cad  conditioner/fast  dianger  kit , ,......., S49.95 

CDN  Matching  case  set ,. ,....,..„ $14.95 

DW-IWT  Fully  assembled  Dr.  Ni-Cad  with  case Sa9.95 


MINI  KITS 


ORDERS  GALL  1-800-4  HOBBY  KITS  (446-2295)  ORDERS  ONLY 
TECH/ORDER/INFO  (716)924-4560  FAX  (716)924-455§ 


Ramsey  carries  a  complete  line  ol  tow  cosL 

easy  lo  build,  easy  to  use  Tu notional  kits  that 
can  be  used  alone  or  as  building  blocks  in 
larger  more  complex  designs.  Mini -kits  include 
audio  ampB,  tone  decoders.  VOX  swilch&s, 
timers,  audio  alarms,  noise -makers  and  even 
shocking  kits!  Call  for  our  free  catalogue! 


I  M«iE":an: 


psccMal 


TERAffSr  Satrsfadtron  guorantBed.  Examine  for  10  days.  It  not  pFeas«d  return  in  originaF  ffirm 
for  refund.  Add  8^1.95  for  shipping,  tiandllng  and  insurance.  For  foreign  orders  add  20^";.  fpr 
surface  mail.  COD  (U.S.  only)  stid  S5.00.  Orders  under  S20  add  ^3.00  KY  residents  add  7% 
SAles  lax,  30-day  parts  warranty  on  kit  parts,  t-year  parts  4  labor  wflrranty  on  wired  units. 
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in  raw  code  and  the  loops  and  branches  can 
make  following  the  program  flow  difficult- 
The  use  of  in-line  code  is  not  '^efficient"  as 
far  as  memory  space  is  concerned,  but  ii  is 
good  for  debug  efficiency  and  it  is  belter  to 
have  good  fat  code  ihun  compact  buggy 
code.  Once  the  code  is  debugged,  then  it 
can  be  ^'optimized/'  Also,  in-line  code  gen- 
erally runs  faster  and  is  much  easier  to  fol- 
low if  it  has  to  be  modified  at  a  later  time 
by  a  third  party. 

The  last  item  is  a  lesson  that  I  seem  to 
have  to  learn  every  time  I  do  a  program. 
Change  only  one  thing  at  a  iimel  It  is 
tempting  to  change  several  things  at  once 
before  doing  another  download  or  PROM- 
blast.  but  if  you  do  it  this  way  it  can  be 
hard  to  see  just  which  change  caused 
which  bue. 


Using  the  Contrdller  Board 

Connections      are      made 
Kendraboard  as  follows: 


to     the 


Pin 

P6-1 

P6-2 

P6-3 

P6-4 

P6-5 

P6-6 

P6-7 

P6-8 

P5-1 

P5-2 

P5-3 

P5-4 

P3-1 

P3'3 

P3-4 

P3-5 


MRU  Port 

FA7 

PA6 

PAS 

PA4 

PA3 

PA2 

PA1 

PAO 

PSO 

PB1 

PB2 

PB3 

GND 

PC7 

PC6 

PCS 


Signal 

xlOMHzCOM 

x1  MHz  COM 

x1  OOKHz  COM 

xtOKHzCOM 

x1  KHz  COM 

xlOOHzCOM 

xlOHzCOM 

xlHzGOM 

BCD  ^'1"  line 

BCD  "2"  line 

BCD  "4"  line 

BCD  ^^8"  line 

Julie  board  ground 

Julseboard  ^XFER  (PI -7) 

Julieboard  SCLK  (PI -8) 

Julieboard  SOATA  (P1-2) 


The  connections  on  P3  can  be  made 
directly  to  the  Julieboard  via  a  cable  or 
via  wire-wrapped  jumpers  bridging  P3 
to  the  DB25  connector  (PI).  Note  that 
the  physical  wiring  differs  for  male  vs. 
female  DB25 — examine  the  chosen 
connector  carefully  and  locate  the  right 
pins.  (The  ground  connection  need  not 
be  made  if  a  DB25  of  either  sex  is 
used.)  ^' 

The  single  in-line  connectors  are 
cnd-stackable,  so  some  connectors 
could  be  partitioned  into  two  smaller 
connectors.  For  example,  "P6"  could 
be  implemented  with  a  4-pin  connec- 
tor to  bring  in  the  4-bits  BCD  from 
the  switch  matrix  and  a  3-pin 
connector  to  bring  out  the  spare  two 
Port  B  bits  and  ground.  This  allows 
a  more  modular  system  where  the 
thumbwheel  switch  cabling  is  completely 
separate  from  the  cabling  to  those  two 
Sparc  bits.  Likewise,  connectors  P2  and  P3 
may  be  partitioned  into  subsets. 

Note  that  Julieboard  signals  ENPHACC, 
SHIFTEN.  and  BANKSEL  are  not  present- 
ly used,  but  could  be  in  future  versions. 
One  advantage  of  using  the  DB25  is  that  an 
opposite-sex  multiple  DB25  "backplane" 
arrangement  can  be  used  to  allow  addition 
of  future  boards  to  the  set.  (For  example,  a 


Machine  Code  Listing  (Modified  .S19  File) 


S1t3 
Si  13 
S10B 
S113 
S113 
S113 
S113 
S113 
S113 
S113 
SI  13 
S113 
S1 13 
S113 
S113 
S113 
S113 
S113 
S113 
S113 
S10A 
SI  05 
S9030000FC 


1000 
1010 
1020 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
01 AO 
01  BO 
01C0 
01  DO 
01 EO 
01 FO 
0200 
0210 
1FFE 


40060000000000000066A31 00 1000000 

0066D762A329040000680A4D6EF1 31 6B 

00673ED32E6BBF61 

A6FFB704A6FFB700A600B705A6FFB706 

A67FB702A600B7B0B7B1B7B2B7B3B7B4 

B7B5B7B6B7B7AE00A67FCD0209A6BFCD 

0209A6DFCD0209A6EFCD0209A6F7CD02 

09A6FBCD0209A6FDCD0209A6FECD0209 

3FAe3FA93FAA3FAB3FACAE00CDO1  D1 AE 

01CD01D1AE02CD01D1AE03CD01D1AEQ4 

CD01 D1 AE05CD01 D 1 AE06CD01 D1 AE07CD 

01D1B6A8CD01DDB6A9CD01DDB6AACD01 

ODB6ABCD01 DD1  A02CD0t  FF1 E02CD01 FF 

1 F02CD01 FFCC01 2698B79FB6ACD91 020 

B7ACB6ABD91018B7ABB6AAD91010B7AA 

B6A9D91 00887  A9B6A8D91000B7ASB69F 

81 E6B02707CD01 A84ACC01 D381 BF9EAE 

08CD01 EA5A26FABE9ES1 4824051 B02CC 

01F41A029D9D9D1D029D9D901C0281B7 

9FA6t04A26FDB69F81B700CD01FFB601 

43A40FE7B05C81 

0100 


7C 

93 

6B 

4A 

A7 

7A 

32 

13 

9A 

B5 

58 

9C 

11 

5A 

BO 

EA 

9A 

C7 

17 

79 

DC 


T-R  adapter/amp  board  and  updated  soft- 
ware will  allow  me  to  use  this  combo  in 
VFO  service  for  my  Atlas  210  transceiver.) 

My  favorite  use  for  the  stand-alone  com- 
bo is  as  the  LO  for  a  tunable  mixer.  1  have 
a  Mini-Circuits  SRA-I  mixer  in  a  BNC- 
equipped  box:  The  RF  port  goes  to  the  an- 
tenna, the  LO  porL  goes  to  the  Julieboard, 
and  the  IF  port  goes  to  a  surplus  crystal- 
controlled  SSB/AM  receiver  tuned  to  6.300 
MHz,  I  program  the  Julieboard  to  produce 
an  output  6300  MHz  above/below  the  de- 
sired frequency,  set  the  proper  sideband, 
and  .  .  ,  voila!  Someday.  I  will  mod  the 
software  so  I  won't  have  to  do  the  frequen- 
cy offset  in  my  head. 

Of  course,  this  controller  is  suitable  for 
controlling  things  other  than  just 
Julicboards,  For  example^  one  of  the  newer 


^Not  having  to  wait  for  boot-up 

is  great  and  there  is  a 
noticeably  lower  RF  noise  level 

vs.  the  PC  J' 


high  resolution  D/A  converters  could  be 
driven  to  make  a  digital  power  supply  or 
voltage  source.  How  about  -16,384V  to 
+1 6.383V  adjustable  in  I  mV  steps  via 
thumbwheel?  Or  one  of  the  new  FLL  chips 
and  thumbwheels  for  a  synthesized  6m  or 
2m  rig? 

There  is  no  reason  why  the  processor  has 
to  be  a  '6805  (or  even  a  Motorola  device). 
For  example,  PIC  chips  are  available  via 
DigiKey,  and  one  quite  intriguing  prodtJCt 
is  a  "BASIC  stamp"  which  runs  BASIC 
programs  kept  in  an  on-board  EEPROM 


and  is  about  the  size  of  a  large  postage 
stamp. 

What^s  Next? 

I  plan  to  evolve  my  design  as  T  go,  and 
add  (in  rough  order): 

•External  BCD  display  via  '595  shift 

registers. 
•Option  for  up/down  non-mechanical 

tuning. 
•SCI  support  (remote  operation  via  serial 

port). 
•EEPROM  support. 
•Offsets  for  use  as  transceiver  VFO. 

Conclusions 

I  have  had  the  stand-alone  controller 
running  the  Julieboard  DDS  synthesizer  in 
^^  my  shack  for  several  weeks  and 
am  very  happy  with  it,  I  can*t  wait 
to  incorporate  it  in  my  portable 
QRP  transceiver  project.  Right 
now,  I  have  the  best  of  both 
worlds — if  I  need  special  program- 
ming functions,  the  Julieboard  can 
be  unhooked  and  reconnected  lo 
^^  the  PC;  otherwise,  it  is  left  at- 
tached to  the  Kendraboard  for  gen- 
eral purpose  operation,  Not  having  to  wait 
for  boot- up  is  great  and  there  is  a  notice- 
ably lower  RF  noise  level  vs.  the  PC. 

Personal  Note 

Why  "Kendraboard""'?  Readers  familiar 
with  the  "Julieboard"  article  will  recall 
that  Julie  had  two  (now  three  J)  sisters 
and  that  they  expected  equal  treatment* 
Kendra  thought  that  naming  the  controller 
after  her  was  a  great  idea.  Now  Karen 
wants  to  know  when  I^'m  going  to  do  //£r 
board  .  . . 
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Explore  The  World  of  Quorum  Wefax 
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Wefax  Explorer 

loiegrated  Wefax  /  APT  Receiver  and  Scan 
Converter  with  Qfax  software, 

$695*00  complete 

shipping  and  taxes  not  included 


The  Best  Price  /  Performance.  Period! 

Coiisimct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  you*U  spend  more  money  for  fewer  features,  poorer  performance,  no  automation  and  a  jungle  of  wires.  With  die  Wefax 
Hxplorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  youVe  receiving  the  highest  quality  images  possible.  The 
Explorer  is  hacked  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  vinually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  nuliiary  systcnis, 

QFAX  Features 

I  GOES  f  Meieasai  Wefax  Reception 

I  NOAA  /  Meteor  APT  Reception 

I  HF  Naf  ax  Reception 

I  Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

I  Integrated preamp  and  down  con' 
verier  power  inserters 

I  50  user  definable  configurations 

I  Software  con^oUed  receiver  with  2 
UHF,  10  VHF  memories  and  scan 

I  On  board  audio  amplifier  and 
speaker  with  software  controlled  vol* 
ume,  squelch  and  mute 

I  Automatic  Unattended  Animation 
works  continuously 

I  8  bit  data  for  up  to  256  gray  levels 

I  View  at  up  to  1280  x  1024  256  color 

I  Use  TIFF,  GIF  or  PCX  file  formats 
and  convert  to  BMP,  JPEG,  EPS 

and  binary 

I  Contrast^  Brigh^ess,  3D  effect^ 
Sharpen^  Smooth,  Noise^  HistO' 
grams  and  other  image  processing 


Integrated  Satellite  visibility  pre^ 
diction  With  automatic  capture  far 
up  to  8  satellites  simultaneously 

Automatic  time  and  ephemeris 
stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  mod^f  PLL  clocking 


Ephemeris  based  NOAA  APT  navi- 
gation with  geo-political  and  Lat- 
Lon  overlays 

NOAA  Tools  show  satellite  palh^ 
lMt*Lon  of  cursor^  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 

Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(2i4)  915.027(1 

S304  Esters  Blvd.  -  Suite  850  -  Irving.  Tevas  75063  (214)  915-0256  BBS  (214)  915-0346 
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Nyml?€f  5  <7n  your  Feedback  card 


by  Steve  Katz  WB2WIK/6 


The  Azden  PCS-7500H 

6  Meter  FM  Transceiver 

50  watts  on  6  in  an  attractive,  low-cost  mobile. 


Aiden  Corporation 

147  New  Hyde  Park  Road 

Ffankltn  Square  NY  11010 

Telephone:  (516)  328-7501 

Fax  (51 6)  328-7506 

Orders  (800)  643-7655 

Price  Class:  $389 


Azden  Corporation  is  Ihe  only  manufactur- 
er of  monoband  mobile  FM  transceivers 
for  all  the  popular  bands  from  28  through  440 
MHz  and  really  has  a  corner  on  the  market 
for  6  and  10  meter  FM  rigs.  When  given  the 
opportunity  to  review  the  new  PCS-7500H 
6  meter  FM  rig,  I  was  happy  to  jump  right  on 
it,  since  the  50  MHz  band  is  full  of  FM  sim- 
plex and  repeater  activrty  here  in  Southern 
California. 

Six  meters  is  a  unique  band  that  eomtiines 
the  propagation  advantages  of  both  VHF  and 
HF  For  line-of-sighl  (direct  wave)  work,  6  is 
not  much  different  from  2  meters  or  135  cm 
{222  MHz),  although  the  longer  wavelength 
produces  less  rapid  signal  strength  flutter. 
Because  a  quarter-wavelength  at  6  meters  is 
about  4*&'  long,  peaks  and  nulls  in  signals 
are  produced  by  consfderably  more  move- 
meni  than,  say,  at  2  meters,  where  a  quarter- 
wave  is  only  about  19\  Troposphericafly-en- 
hanced  propagation,  especially  "tropo  duct- 
ing;' occurs  less  on  6  than  on  2  or  the  higher 
frequency  bands,  making  those  occasronaJ 
DX  contacts  a  bit  more  rare;  however,  the  50 
MHz  band  does  afford  Its  users  much  more 
frequent  sporadic~E  ("E-skip")  propagation, 
especially  from  May  through  July,  and  again 
in  December,  and  1 .200-mile  QSOs  on  6  me- 
ters are  not  rare.  Plus.  6  meters  enjoys  occa- 
sional F4ayer  propagation,  producing  con- 
tacts to  several  thousand  miles  with  relatively 
low  power  during  solar-cycle  peaks,  if  you 
haven't  tried  6  yet,  it  is  surely  an  interesting 
band  that  has  its  share  of  die-hard  users. 

Overview 

The  first  thing  anyone  notices  about  the 
PCS-7500H  (or  any  of  the  new  Azden  PCS- 
7000  seiies)  is  how  incredibly  beautiful  it  is  to 
look  at.  It  is  a  ftne -looking  radio,  with  every 
single  panel  button  illuminated  with  a  dark  or- 
ange glow  for  easy  viewing.  The  LCD  display 
screen  is  similarly  backlighted  and  has  a 
warm,  inviting  glow.  Even  the  push-buttons 
on  the  DTMF  C1ouch-tone")  microphone  are 
all  illuminated;  a  nice  touch.  The  rig  comes 
equipped  with  a  convenient  and  sturdy 
mounting  bracket,  a  PTT/DTMF  microphone, 
a  long  DC  power  cable  with  the  positive  side 
fused,  a  connector  disconnect  point  about 
eight  inches  from  the  rear  of  the  radio*  and  all 
mounting  hardware.  It  also  comes  with  a 
CTCSS  ("PL'*)  encoder  built  in.  The  PCS- 
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7500H  is  rated  to  produce  50  watts  RF  output 
power  (with  a  10  watt  "low  power"'  mode  front- 
panel  selectable),  programmable  frequency 
steps,  and  other  features  normally  found  on 
modern  FM  transceivers. 

The  PCS-7500H  has  good  and  bad  points, 
and  ril  try  to  discuss  both  fairly.  I  like  thought- 
ful touches,  with  which  the  Azden  is  loaded. 
For  example,  they  used  a  flat-blade  automo- 
tive-style fuse  in  the  DC  power  cable.  Small 
point  but  these  have  real  advantages  over 
the  ord-fashioned  3AG.  AGC.  MDL  (etc.) 
glass  cartridge  fuses  used  in  most  other 
equipment:  They  can  really  handle  a  lot  of 
current  without  thermal  meltdown,  are  readily 
available  at  gas  stations,  and  are  very  inex- 
pensive. ]  also  like  the  connectorized  power 
cable,  which  uses  an  automotive-style  mold- 
ed connector  set  that  has  also  proven  its  rell- 
abiHty  in  years  of  service.  Its  coaxial  antenna 
cable  receptacle,  a  standard  "UHP  SO-239, 
is  firmly  mounted  to  the  rear  panel  of  the  ra- 
dio, not  hanging  on  a  short  coax  extension 
cable  as  in  many  modern  mobile  rigs.  Its 
hand-hefd  PTT  microphone  has  a  solid  feel 
and  produces  excellent  transmit  audio.  (More 
on  this  later.)  Its  receiver  audio  is  full,  loud 
and  undistorted,  and  sounds  better  than 
many  mobile  rigs.  And  the  rig  is  beautiful,  es- 
pecially at  night  when  one  can  enjoy  all  the 
warmly  lit  controls^  The  Azden  can  accomrrx)* 
date  any  frequency  "split"  between  transmit 
and  receive,  since  each  channel  can  be  sep- 
arately programmed  (into  memory)  with 
TXyRX  frequencies,  and  its  20  memories  are 
adequate  for  6  meters.  As  with  all  modem  FM 


rigs,  each  memory  will  store  frequency  "spilt" 
and  PL  tone  (if  required). 

I  also  like  the  built-in  heat-sink  fan  in  the 
PCS-7500H.  It  activates  after  a  few  minutes 
of  continuous  transmission  at  normal  room 
temperature  and  helps  maintain  a  "cool-to- 
the-touch"  heat  sini^,  undoubtedly  prolonging 
the  operating  life  of  the  f  nal  amplifier  stage. 

On  the  other  hand,  the  Azden  is  full  of 
quirks,  some  of  which  I  found  a  bit  annoying. 
Rrst,  the  PCS-7000  series  all  seem  to  share 
one  instruction  rrianual.  written  around  the 
PCS-7000(H)  2  meter  rig.  The  PCS'7500H 
manual  contains  an  "addendum"  sheet  (one 
page)  which  modifies  the  PCS-7000  manual 
to  suit  the  6  meter  rig.  but  this  means  refer- 
ring bade  and  forth  between  two  sets  of  infor- 
mation. And  the  original  PCS-7000  manual 
contains  mistakes  and  typographical  errors. 
Most  aren't  meaningful,  but  I  started  to  proof- 
read the  manual  in  search  of  errors  and 
stopped  when  I  found  a  dozen  by  the  fourth 
page.  This  reminded  me  of  how  badly  written 
the  older  Japanese  equppment  manuals  used 
to  be.  before  the  manufacturers  employed 
English-speaking  technical  writers  to  make 
them  better. 

Next,  there  is  no  easy  way  to  use  the  rig 
with  tone-activated  (CTCSS)  repeaters  when 
in  the  ^FO"  or  '^Direct"  mode.  PL-tones  are 
easily  programmed  into  memory,  and  once 
this  Is  performed,  tone-activated  repeaters 
are  easy  to  use;  but  if  you're  "scanning 
around**  looking  for  activity  in  an  unknown  re- 
gion and  stumble  across  a  tone -activated  re- 
peater not  aJready  in  memory,  there's  no  easy 


COMMUNICATIONS 

ELECTRONICS  INC, 
Emergency  Operations  Center 

New  FCC  Rules  Mean  Last  Buying 
Opportunity  for  Radio  Scanners 

Re<;ently,  the  FCC  amended  Parts  2  and  15  of  its 
mles  to  prohibit  the  manufacture  and  importation 
of  scanning  radios  capable  of  intercepting  tl^e  SOO 
MHz,  cellular  telephone  service.  The  Electronics 
Conimunications  Privacy  Act  prohibits  the  inten^ 
tional  interception  of  cellular  telephone  transmis- 
sions.  Supphes  of  scajiJiers  that  are  capable  of  being 
modified  to  receive  full  800  MHz.  coverage  such  as 
the  Bearcat  200XLT  and  2500XLT  are  in  t^^^  short 
supply.  If  you  need  technical  assistance  or  recom- 
mendabons  to  locate  a  spedal  seamier  or  solve  a 
communications  problem^  call  the  Communica- 
tions Electronics  Inc.  teclinical  support  hotline 
for  $2.00  per  minute  at  1-900  555-SCAN. 


Bearcat®  2500XLT-J 

Ust  price  $649.95/CE  price  $5$9-95/SPECIAl 
400  Ch£imiels*  20  Banks  *  Turbo  Scan 
Rotary  tuner  feature  •  Auto  Store  *  Auto  Sort 

Size:  2  5/4"  Wide  x  1-1/2"  Deep  x  71/2"  High 
Frequency  C&vemg^:  25.0000  -  549-9950, 7600000  -  8239950, 
849,01i5  -  868,9950,  894.0125  -  IJOO.OOOO  MHl 

Signal  intelligence  experts,  public  .safety  agencies  and 
people  with  inquiring  niinds  that  want  to  laiow^  have 
asked  us  for  a  is?orld  class  handheld  scanner  that  can 
intercept  just  about  any  radio  transmission,  'fiie  new 
Bearcat  2500xn  has  what  you  want.  You  can  program 
frequencies  such  as  police,  fire,  emergenty,  race  cars, 
marine  J  military  aircraft^  weather,  and  other  broadcasts 
into  20  banks  of  20  channels  each.  The  Dew  rotary  tuner 
feature  enables  rapid  and  easy  selection  of  channels  and 
frequencies.  With  the  AUTO  STORE  feature,  you  can 
automatically  program  any  channel.  You  can  also  scan  all 
400  channels  at  100  cliannels  per-second  speed  because 
the  Bearcat  2500XIT  has  TUEBO  SCAN  bulltin.  To  make 
this  scanner  even  better,  tlie  BC25(K)XLT  has  AUTO  SORT 
-  an  automatic  frequency  sorting  feature  for  faster 
scanning  within  each  bank.  Order  your  scanner  from  CE). 

A  modification  sheet  with  instructions  to  restore  hill 
800  MHz.  coverage  for  the  Bearcat  2500XLTor  Bearcat 
200XLT  may  be  ordered  for  $8.00.  To  order  any  Bearcat 
radio  product  caU  l-SOO-USA-SCAN. 

Great;  Deals  on 


Bearcat  8500XLT-J  base/mobile  $369^95 
Bearcat  890XLT-J  base/mobile  ..$244.95 
Bearcat  2500XLTJ  handheld  $  3  399  5 

Sportcat  150-J  handheld $199-95 

Bearcat  760XLT-J  base/mobile  J  199.95 

Bearcat  700AJ  info  tiiobile... $149-95 

Bearcat  560XIA'J  base/mobile $84.95 

Bearcat  220XLT-J  handheld  .„„..  $229-95 
Bearcat  200XLTJ  handheld ,  $  199  95 
Bearcat  148XLT-J  base/WX  alert, $88-95 

Bearcat  120XLTJ  handheld $159^95 

Bearcat  BCT2-J  info  mobile $139-95 


NEW!  RELM®  WHS150  J 

Ust  price  $481.67/CE  price  $359.95/S?ECIAl 

l€  Channel  *  5  Watt  VUF  scanning  transceiver 
Siifi!  2,45"  Wide  %  1.58"  Deep  s  6.4"  Hi^h 
Frequ&ttcy  rang&:I4S.  000  to  174. 000  MH;^.  continuous  comrage. 
Will  also  work  M4  600  14^.000  MUt.  udth  reduced  performance. 
The  RVAM  Wl\$]  50  i5  our niosi  popular  prograoiniahle  five  wan, 
l6  chajind  handheld  transceiver  with  buiJi-in  CTCSS,  which  may 
be  programmed  for  any  39  standard  ElA  tones.  The  full  function^ 
DTMF  compiiiible  keypad  alstj  allows  for  DTMF  Entode/Decude 
md  prograatunabte  ANt,  Weighiitg  only  15  5  oz.,  it  features  dcalt^r 
programniable  iiyntht^ized  frequencies!  either  simplex  or  hsllT 
duplex  In  lx>lh  50  and  6,25  KHjj,  increments,  Otner  features 
include  sc&a  list,  prioriiy  diaiineJ,  selectable  scan  delay,  selectable 
5  watt/1  watt  power  levels,  liquid  crystal  display,  time-out  timer 
and  much  more.  U^enyou  ontler  the  ^1  IS  150  tmm  &>nununica- 
tion;^  Electronics  Inc.,  you'll  ^et  a  complete  package  deal  incl  tiding 
antetma,  battery,  belt  clip  and  user  operating  instructions,  Oiber 
accessories  are  available.  A  leather  carrying  case  with  swivel  belt 
loop  part  #LCWHS  is  $49.?5;  (*apid  charge  battery  charger,  part 
*BCW1[S  is  $69-95;  speaker/microplioiie,  part  *SMT*US  is  $54.95; 
extra  ni-cad  battery  pack,  part  #BP007  is  J  59-95.  The  radio 
technician  maintalEiLng  your  radio  system  tiiiisi  order  program- 
ming  instructions  part  /PllSO  for  S^SM  to  activate  this  radio. 

Bearcat®  8500XLTJ 

List  prict;  $689.95/CK  price  $369^95/8 FECIAL 
500  Channels  *  20  banks  >  AJphanumenc display 
Turbo  Scan  -  VFO  Control  ■  Priority  channels 
Auto  Store  •  Auto  Recording  •  Heceptton  counter 
Frequency  step  resolution  5,12.5i25&50  KHz. 
Size:  101/2^'  Wide  x  7-1/2"  Beep  x  3  5/8"  High 

Frequency  Coverage: 

25,000  ■  28.995  MHz.  (AIH),  29  000  -  54,000  MHsl  (NFM), 
S4.000  '  71.995  MHz.  (iKTM),  72.000 -  75995  MHz,  (NFM), 
76.000  ^  107.995  MHi.  (\tTM),  108.000  -  B6,995  MHz.  (AM) 
137.000  -  173995  MHz,  (NFM),  174,000   21 5^995  MHz.  (WFM), 
216.000  -  22-1995  MHi.  (WFM),  225000  -  399^995  MHz.  (AM) 
400.000  -  511.995  MHz.  (NFM),  512,000  -  549995  WHl  (WFM) 
760,000  -  823.9375  MHz  (NFM),  849.0125  -8689875  MHz  (NFM) 
894.0125  -  1,300.000  MHz.  (NFM). 

The  new  Bearcat  850OXLT  gives  you  pure  scanning  satisfaction 
with  amazing  features  like  Turbo  Scan.  This  lightning-fast  tech- 
nology featuring  a  triple  conversion  RF  sj^steiOf  enables  Uniden's 
best  scanner  to  scan  and  search  up  to  100  channels  per  second. 
Because  the  frequency  coverage  is  so  large,  a  very  fast  scanning 
system  is  essential  to  keep  up  with  the  action.  Other  features 
include  WO  Ctmtrol  -  (V'ariabJe  Frequency  Oscillator)  which 
allows  you  to  adjust  the  large  rotary  tuner  to  select  the  dejiired 
frequenqr  or  channel*  Counter  Display  -  Lets  you  count  and 
rec&rd  each  channel  while  scannini;.  Auto  Stare  -  Automati- 
cally  stores  all  active  frequencies  within  the  sped  Red  bank(s). 
Auio Recording  -This  feature  lets  you  record  clianneJ  activity 
from  the  scanner  onto  a  tape  recorder.  You  can  even  get  an 
optional  CTCSS  Tone  Board  {Con\mm\iS  Tone  Control  Squelch 
System)  which  allows  the  s<|uelch  to  be  broken  during  scanning 
only  when  a  correct  CTCSS  tone  Is  received.  20  banks  -  Fach 
bari  contaij^  25  cl^annels,  useful  for  storing  similar  freq  lie  noes 
in  order  to  maintain  faster  scanning  cycles.  For  maximum 
scanning  enjoyment^  order  the  following  optional  accessories; 
PSOOl  Cigarette  lighter  power  cord  for  itrnporaiy  operation 
from  your  vehicle's  dgarette  lighter  S  14.95;  PS002  DC  power 
cord  enables  perinanent  operation  from  your  vehicle's  fuse  box 
$14.95;  MfiOGl  Mobile  mo  an  ling  bracket  $14.95;  BCOfl  5  CTCSS 
Tone  Board  $54.95^  EX7H  External  speaker  with  monnting 
bracket  St  10  feet  of  cable  with  plug  attached  $19  95,  The 
8CS500XLT  comes  with  AC  adapter,  telescopic  antenna,  owner's 
manual  and  one  year  limited  warranty  from  Uniden.  Order  your 
BCS500XLT  from  (Communications  Electronics  Inc  today^ 
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The  Uniden  CMRIOO  Is  a  handheld  GMRS  UHF  2-way  radio 
transceiver  that  has  these  eight  frequencies  installed:  462.550, 

462.725,462.5875.462.6125,462.6375,462.675,462.6625 
and  462.6875  MHz.  This  one  watt  radio  comes  with  flexible 
rubber  antenna^  rechargeable  nicad  ballery,  AC  adapter/ 
charger,  belt  clip,  F.C.G.  license  applicatiDn  and  more. 

Cobra  2000GTLJ  SSB  Deluxe  CB  Base $389-95 

Uniden  CMRIOOJ  GMRS  Handheld $159-95 

Uniden  WASHINGTON-]  SSB  CB  Base  J  189.95 
Uniden  GRANTXLJ  SSB  CB  Mobile  ......5139  95 

Uniden  PR0538W-J  CB  &  Weather $59-95 


^^^■^-^^■"^■■^^^- 


ICOM  AH70OO-J  sup^r  wideband  di^cdne  type  anmnna 

Gmndi^  Sslenit  7(]H>J  pftrlabie  with  513  itiemory  SlAQ  adapt.  . 

Grurwtig  Yaclit  Boy  400-J  djgiljl  portable  shortwave 

GrundJg  Ysctil  Boy  25C^J  pQrtafcile  ^liortwave -..._,.._.,... 

Safijfean  ATS202-J  ultra  ctiinpact  20  ruemDry  shortwave  .....^..., 

Sangean  ATSfvOS-J  ultra  Hjrapajrt  4^  memory  shortttiavc^.......... 

Sa-Figean  AT?fi[)(iP-j  sh^rtwavie  with  anienna  8l  AC  adapter  ...... 

Sange-an  ATS80D-J  porlnble  20  memory  shortft'ave , 

Sangf an  A"K»03AJ  portable  wjih  SSB  rfittption  &  AC  aii^pier 

Sangean  A7^08J  portable  4S  meinqry  shortftave  ..,»^..,.. „.. 

Sangean  ATSSl^J  pcrtable  withoiiit  cassette  recorder ,.... 

Sing&art  ATS81 SCSJ  with  caisselie  rtcorder 
Sangtan  ANT60-J  portable  shojrtwave  antenna 


..i.ii4bb^|j.fa4-tHpM4--H^p^ln- 


..ms5 

.S38995 

.S 199  95 

S139  95 

..-$7995 
S 14995 

116995 
...  $69.95 
.1159,95 
SI  59-95 
$18^^.95 
.$209-95 
$9^5 
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Public  isafgt)'  ageticifiii  responding  to  hazardous  materials  incidents 
must  have  accurate,  up-to-date  weather  information-  The  pavis 
Weather  Monitor  11  is  our  top-ofthe^line  wieather  station  which 
combines  essential  w^adier  monitoring  functions  Into  one  incredible 
package.  Olance  al  the  display,  and  see  wind  dinectiDn  and  wind 
speed  on  the  compass  rose.  Check  the  harometric  trend  arrow  to  see 
if  the  pressure  is  rising  or  falling.  Our  package  deal  includes  the  new 
high  resolution  1/100  inch  rain  collet  lor  part  #7S52-J,  and  the 
external  temperature/hiimidity  sfinsor^  part  #7S59-J.  The  package 
deal  is  order  #DAV1  j  for  $524.95  plu^  $1 5.00  shipping.  Tf  you  have 
a  personal  computer,  when  you  order  the  optional  Weatherlink 
computer  software  for  $  1  ^9-95,  yo^u'M  have  a  powerful  computerized 
weather  station  at  an  incredible  price,  for  the  IBM  FC  or  efn^iivajent 
order  part  #7S62-J,  For  Apple  Mac  Tim  or  higher  including  Quadra 
or  FowerBook,  order  part  #78^6j. 
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Uniden  EXP9200J  900  MHt,  2  [[m  ct>rrf1es?  phone 

UiiJdcii  EXP910i>J  900  Mllz.  I  line  conlles^i  ph+>ne „..,„,.„,^- 

Cobra  Cl^^lO-j  9^  Miii.  spriind  spectriim  cordless  phone  „ ., 

ICOM  'C;P"22'J  handheJd  gbbal  posjiiwrang  sjfstejn _.^... ....,...., 

■ftTl^OO-J  weattiet  r^irt  with  siorm  atert...., 

RELM  TtlfSl^OJ  VKF  handheld  5  waU,  16  ch,  Efadsceiver  „_..... 
R£LM  |lMi56NB-J  VHI  25  ii'ailt  synlhesiaed  iransceivef  .„.„..,..„„. 

Ranger  Ka295ftJ  25  watt  10  meter  ham  radio ^---. 

Ranker  RCI2970J  100  wait  10  m«(«r  ham  rarflo 

Uniili;ii  1109 000 WJ .J  Super  Wideband  Laser/Radar  Detector..... 
HCK'J  HamCail  CD  Kom  for  IBM  PC  by  Buckmaiirer  PubJishing 

PWBJ  Fasiiport  (o  ^t'orldljjiHd  MniJi«  by  mS .._............. 

POLl  J  Poliffi  C:aJI  tor  CT,  m,  M-\,  NH,  HY,  JU,  VT 

POUJ  Police  Call  forDE,  MD,  PU.  PA --- -. . 

POlj-J  PoJict  Call  for  Mkh-sAfi  &.  OWft -^-.. 

POLiJ  Police  Call  for  IL,  W,M,  Wl .,..„ 

POL?  J  ?dkc  Call  tor  U,  KS,  MK,  MO,  NE,  ND^  SO  .„.„ . 

POL^J  Polict  Call  for  DC,  FL,  GA,  NC,  P14,  SC,  VA,  WV ,-- 

P0L7  J  Police  Call  for  AI,  AJt,  LA,  M£,  OK,  TH,  TK 

POl^J  VoWct  Call  for  AZ,  CO,  m,  MT,  NM,  NV,  tJT,  ^Tt 

P0L9-J  Police  Call  for  California,  Oregon  &  Wa.^hi]i^ton 

ANTK-J  VHF  scanner/\UF  iransmittLng  anietirm  Fi2>^  oonnedof , 
ANTMMBNCJ  magnet  mount  scar>ner  antenna  w/  MC  rannector 

ANTM.MMOT-J  magnet  mdnnt  scan  aiitE^-uia  w/Hotorola  plug 

ANTMMfM.J  mspii-t  mmmx  ?can  antenna  with  PL259  connector  .. 
ANl'M(iliNC-J  staKs  [itoui]t  £ca]uit:r  'diiicnjia  vAth  BNC  cnnnecmr ... 
ANT'SGMOT-J  Jgla5&  fiKiimi  scanner  antenna 'widi  Motorola  jade .... 


1289.95 
32S9.?5 
524995 
J599.95 

m9SS 
$23995 

J244.95 
$369.95 
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,..,  15.95 
..%5S5 
....*5.^5 
*5.?5 
t5.95 
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It's  easy  to  order  from  CEl,  Mail  orders  to:  Gimniujiicaiions 
Electronics  Inc.,  limergency  Operations  Center,  P-Q,  Box  1045, 
Ann  Arbor,  Michigan  48106  U.S.A.  Add  $1500  per  radio  for 
U,P,S.  ground  shipping  and  handling  in  the  cuntlnent^  U.S.A 
unless  othcru'ise  stated.  Add  S8. 00  shipping  for  all  accessories 
and  ])ublicalions.  Add  S8.00  shipping  per  antenna.  For  Canada, 
Puerto  Rico,  Hawau,  AJa^lta,  P.O.  Box,  or  APO/FPO  delivery, 
shipping  charges  are  two  times  {x^ntinental  U.S.  rate5.  Miciiigan 
resiocnts  ada  state  sales  tax.  No  COD's.  No  returns  or  ex- 
changes after  15  days.  10%  surcharge  for  net  10  billing  to 
qualified  accounts.  All  sales  are  subject  to  availability^  accep- 
tance and  verification.  Prices,  terms  and  specificaiions  are 
subject  to  change  witliout  notice.  We  welcome  youj  Discover, 
Yi5a,  American  Express  or  MasterCard,  Call  1  800 USA  SCAN  to 
order  toll-free.  Call  313'99'j-8S8H  if  ouLside  the  U.S.A.  FAX 
anytime,  dial  315  663  8S88.  For  technical  assistance  to 
solve  your  conunumeatWuf^  pri>blem,  call  the  Communi- 
cations Electronics  techiileai  support  hotline  for  SZ.OO 
per  minute  at  1-900-55  5'SCAN.  Order  your  new  electronic 
equipment  from  Communications  Electronics  Inc.  today. 

Snnittr  [Hsif  i^Uon  Cjnnet  ard  QEJ  tocos  ait  IndcinirlEJ  of  Oojftmwilc^hHu  Ekclniiiln  Iju:. 

For  credit  card  orders  call 

ISOO^USASCAN 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

P.O.  Box  1045,  Ann  Arbor,  Michigan  48106-1045  U.SA 
For  Information  call  3 1 3  99^-«88S  or  FAX  3 13-665  8888 
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TIRED  OF  PLAYING  GAUES? 

Rnally,  a  pradkal  use 
for  WW  souid  Old! 


Passbond 
monitoring 


SIgnat 
identificatm 
and  tuning 


D  surface 

plots 

&  color 

spectrogram 

track 

frequency 

changes 

over  time 


Multiple  open  wir}dows 

Specba  Vision  &  Spedra  Plus. 

Rhai-time  audio  spectrum  anafyzers,  Fuli  control 
over  FFT  size,  sampling  rate,  soailng,  gain,  and 
averaging.  Requires  386  or  better,  Windows  3,1 
and  any  Windows  compatible  SorIB  bit  soundcard. 

'M  stroke  of  bnlfkncQ..,a  grQundbreaking  and 
valnabh  prQgram.''-Monitoring  Tmes 

"'-Knock-your-SQcks-off  quality!"-  Harold  Price, 

QEX  Magazine,  Dec.  '93 

Spectra    Spectra 
vision       Plus 


m 


Modes 

Recorder 

I     Post  process 

All  display  formats  mcJuded  with  either  package. 
60  day  money-back  guarantee. 


JU&oamilMbk: 'BfVtsfOff,  As^  tm  about  Ht 


800-401-3472  tax/voice  206-697-3472 

Visa,  MasterCard,  Check  or  Money  Order 

Pioneer  Hill  Soflwaie 

24460  Mason  Rd.,  Pouisbo,  WA  98370 

S^H  inciuded,  foreign  dell)/ery  add  $10.00 
Demo  disli  $4.00  (credit  toward  pun:hase) 

in  Austraiiia:  M£  Technohgies 

PQ  Box  5f?.  Dyefs  Cmsing  NSW  2429,  +61  65^60-2200 
in  Sweden:  PICS  Corporation 

FO  Box  37,  440  41  t4of,  H6  303-42995 
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way  to  access  it  witiiout  programming  the 
required  frequency,  offset  and  tone  data  into 
memory  first,  Azden  did  provide  me  with 
an  updated  sheet  entitled,  "Error  In  Azden 
PCS-7000H  instruction  Manual"  which  does 
describe  how  to  use  a  PL  tone  in  the  "Direct" 
mode»  but  the  procedure  is  so  complicated 
it  couldn't  possibly  be  performed  white  driv- 
ing. 

The  rig's  20  memory  channels  are  stored 
in  two  banks  of  10,  called  AO-9  and  BO-9.  No 
big  deal,  although  simply  catling  them  0-19  or 
1-20  might  have  been  nicer.  But  the  rig  al- 
ways "powers  up"  on  memory  AO,  regardless 
of  where  you  used  it  last.  This  is  frustrating, 
especially  since  all  my  other  modern  FM 
transceivers  "remember"  where  they  were 
last  used  and  "power  up"  on  the  last-used 
channel. 

Also,  there's  no  VFO/memory  knob  of  any 
kind  on  the  Azden,  nor  may  frequencies  or 
memory  channel  numbers  be  entered  directly 
with  keypad  strokes.  The  only  way  to  go  from, 
say,  memory  A3  to  memory  B5,  is  by  using 
the  ^'up"  or  "down"  buttons  {either  on  the  front 
panel  or  on  the  PTT  microphone)  to  go 
through  all  the  memories  in  between.  And  if 
you  depress  the  "up"  or  "down"  button  more 
than  momentarily,  the  rig  begins  scanning 
through  the  memory  channels  very  quickly, 
much  too  fast  to  stop  on  the  channel  of  your 
choice.  With  the  technology  and  chip  sets 
available  today,  there*s  no  reason  for  any 
channelized  radio  to  not  have  "direct  frequen- 
cy entry"  with  keypad  strokes.  (That  is,  if  you 
wish  to  "dial  up"  52.525  MHz,  you'd  just  de- 
press 2-5-2-5  on  the  keypad,  and  the  rig 
would  go  there  instantly.)  This  used  to  be 
tricky  in  the  old  days,  but  can  now  be  done 
with  one  $2  chip.  In  Azden's  defense,  howev- 
er, I  must  admit  that  many  modern  FIVI  mobile 
rigs  still  don't  contain  this  feature.  Darned  if  I 
know  why  not. 

Another  minor  annoyance  is  that  a  user  of 
the  PCS-7500H  must  refer  to  a  Tone  Code 
Table"  when  programming  PL  tone  frequen- 
cies. That  is,  the  CTCSS  frequencies,  of 
which  there  are  38  in  common  use,  are  not 
actually  displayed  by  the  Azden  during  the  PL 
selection  process.  Instead,  tones  are  select- 
ed and  displayed  by  two-digit  codes  which 
might  only  be  memorized  by  The  Amazing 
Kreskin.  Since  Vm  not  so  amazing,  I  had  to 
constantly  refer  to  a  chart  on  page  14  of  the 
instruction  manual  to  determine  which  two- 
digit  code  corresponded  to  each  PL  tone  fre- 
quency, For  example,  Code  "19"  corresponds 
to  a  CTCSS  frequency  of  127.3  Hz.  Sid  Wolin 
at  Azden  in  New  York  did  advise  that  the 
newer-generation  PCS-7000  series  (unavail- 
able at  this  writing)  would  incorporate  a  new 
microprocessor  which  allowed  direct  PL  fre- 
quency address  and  readout,  as  on  their 
handie-talkies. 

Programming  the  PCS-7500H  takes  some 
getting  used  to  if  you  are  more  familiar  with 
one  of  the  other  brands  of  equipment.  Ifs  not 
difficult,  but  might  be  too  complex  for  use  "on 
the  fly"  while  driving.  Again,  to  be  fair,  most  of 
the  mobile  rigs  I've  used  are  too  complicated 
to  program  without  focusing  complete  atten- 


lion  on  the  task.  But  the  Azden  instruction 
manual  makes  the  job  sound  more  difficult 
than  it  is,  with  12  paragraphs  assigned  to  the 
description.  The  Azden  is  unique  in  that  it  on- 
ly stores  the  memory  data  when  you  turn  the 
rig  off,  and  then  back  on.  To  quote  from  the 
manual,  "Note:  Be  sure  to  turn  off  the  power 
when  you  have  completed  programming.  This 
procedure  is  required  to  get  each  setting  pro- 
grammed In  and  then  to  get  out  of  the  pro- 
gramming mode."  Weird,  but  it  works. 

With  all  these  quirks  to  write  about,  you 
may  get  the  idea  that  1  really  don't  like  the  Az- 
den. This  isn't  true.  1  do  like  the  rig,  but  it  took 
more  getting  used  to  than  it  should  have.  In 
terms  of  performance,  the  Azden  is  an  Im- 
pressive package. 

The  Technical  Side 

One  thing  \  like  a  tot  is  that  Azden  provides 
iull-sized"  schematic  diagrams  for  their  rigs. 
They  are  clear  and  easy  to  read  without  a 
magnifying  glass,  and  will  be  of  value  to 
those  who  like  to  perform  modifications  or  do 
their  own  service  work.  The  schematic  tor  the 
PCS-7500H  reveals  the  transmitter  final  pow- 
er amplifier  to  be  discrete  (2SC2097),  rather 
than  a  molded  hybrid  "brick"  (modular)  ampli- 
fier as  used  by  most  other  manufacturers.  1 
like  the  discrete  approach  better  because  it  is 
more  user-serviceable  for  reasonable  cost 
Should  the  PA  "final"  ever  go  out,  it  will  be 
much  cheaper  to  replace  a  $10  transistor 
than  a  $90  module.  Not  that  I  would  expect 
the  final  to  fell;  the  people  at  Azden  assured 
me  they've  never  seen  one  fall  yet. 

The  PA  circuit  board  also  contains  a  dis- 
crete driver  stage  (2SC1972),  the  thermal 
detector  which  switches  on  a  cooling  fan  if 
the  heat-sink  temperature  gets  too  hot,  the 
VSWR  protection  detector  circuit  (which 
shuts  the  transmitter  down  If  a  gross  antenna 
mismatch  occurs),  and  a  bandpass  filter 
circuit  which  Is  in  line  with  the  antenna  to 
both  the  receiver  and  the  transmitter.  PA 
stage  tuning  is  accomplished  by  a  three-sec- 
tion low-pass  matching  network.  One  draw- 
back to  the  discrete  PA  stage  is  Its  critical 
tuning:  The  PCS-7500H  does  deliver  50  watts 
as  rated  into  a  perfect  50  ohm  resistive  load, 
but  power  output  falls  off  rapidly  when  the 
transmitter  Is  faced  with  any  mismatch  at  all. 
The  antenna  I  used  lor  most  of  my  testing,  a 
vertical  with  a  measured  VSWR  of  1 .5:1,  only 
allowed  the  transmitter  to  deliver  between  28 
and  42  watts,  depending  on  the  operating  fre- 
quency and  exact  nature  of  the  mismatch. 
Some  of  the  "brick"  stages,  while  costly  to  re- 
place, are  more  forgiving  of  mismatches. 

The  receiver's  front  end,  a  3SK101  dual- 
gate  MOSFET,  is  protected  against  transients 
by  "back-to-back"  signal  diodes  and  features 
bandpass  tuning  of  both  its  input  and  output 
to  help  reduce  interference  and  intermodula- 
tion  from  adjacent  services.  The  first  RF  mix- 
er, another  3SK1 01  with  an  output  of  14  MH;:; 
is  fallowed  by  a  four-pole  crystal  filter  whose 
output  drives  the  IF  SYSTEM  integrated  cir- 
cuity an  MC3361D.  The  receiver's  second  IF 
at  455  kHz  is  filtered  by  a  15  kHz  bandwidth 
ceramic  filter,  type  KBF455R15A.  The  receiv- 


er  isn't  razor-sharp,  but  suffices  nicely  witli 
the  20  kHz  channel  spacing  Gommonly  used 
on  6  meters.  One  might  think  that  a  VHF  rig 
with  a  first  IF  at  14  MHz  coufd  be  easily  Inter- 
fered with  by  strong  20  meter  signals,  but  J 
didn't  find  this  to  be  a  probiem. 

The  transmitter  uses  what  Azden  proudly 
describes  as  "true  FM"  for  modulation,  and  I 
guess  It  is,  with  the  microphone  amplifier 
stage  directly  driving  the  VCO  variable-ca- 
pacitance tuning  diodes.  However,  IVe  never 
been  able  to  tell  the  difference  between  "true 
FM"  and  "phase  modulation"  since,  mathe- 
matical fy  speaking,  one  is  the  reciprocal  of 
the  other  and  a  phase-modulated  signal, 
when  integrated,  becomes  '"FM." 

f  did  have  a  problem  with  the  unit  as  re- 
ceived, in  that  the  transmitted  modulation  was 
tinny  and  distorted.  Azden  was  surprised  to 
hear  this,  and  immediately  shipped  a  new  mi- 
crophone,  thinking  that  was  likely  to  be  the 
problem.  It  was,  and  the  new  microphone 
produced  clear,  crisp  modulation  that  re- 
ceived compliments  on  the  air.  (i  must  say, 
Azden's  service  In  this  instance  was  remark- 
able. They  must  have  shipped  the  new  mike 
the  day  I  called  them  on  the  telephone,  be- 
cause I  received  it  the  next  day  3^000  miles 
away  I) 

One  thing  I  think  is  a  bit  "clunky"  about  the 
Azden  is  that  it  uses  an  old-fashioned  relay 
for  transmit-receive  RF  switching.  Relays 
work  fine,  and  Azden  claims  they've  never 
had  one  fail,  even  in  prolonged  packet  radio 
service,  but  their  switching  "turnaround" 
speed  IS  rather  slow  compared  with  solid- 
state  switches,  and  if  the  radio  is  used  for 
packet,  the  user  may  have  to  re-set  switching 
parameters  in  his  INC  program.  I  was  used 
to  using  30  milliseconds  (mS)  or  fess  In  pack- 
et switching,  but  this  is  too  fast  for  a  relay.  I'd 
recommend  more  like  300  mS  for  a  reJay-op- 
erated  rig.  There's  not  a  lot  of  packet  activity 


on  six  anyway,  but  If  you  really  wanted  to,  you 
could  home-brew  a  PIN  diode  modification 
fairly  easily. 

A  listing  of  manufacturer's  ratings  vs. 
bench  measurements  made  on  the  PCS- 
7500H  is  contained  in  the  sidebar. 

Summary 

It  took  me  a  while  to  get  used  to  the  Az- 
den. It  does  have  quirks,  as  described  earlier, 
that  make  It  more  troublesome  to  use  than  I'd 
like.  But  for  an  affordable,  single-band  6  me- 
ter FM  rig,  it's  almost  the  only  game  in  town. 
Same  goes  for  10  meters,  with  the  PCS- 
7800H.  I  understand  the  Southern  California 
Six  Meter  Club,  which  actively  promotes  the 
use  of  this  band,  has  ordered  a  great  number 
of  these  radios  for  their  members  and  they 
are  well  accepted.  In  speaking  with  local  6 
meter  repeater  owners,  I  found  they  were  all 
very  aware  of  the  Azden  and  were  either  us- 
ing one  personally  or  had  at  least  had  their 
hands  on  one.  It  does  disturb  me  a  bit  that 
the  transmitter  power  output  falls  off  so 
sharply  when  connected  to  other  than  a  per- 
fect load,,  but  since  the  FM  subband  on  6  me- 
ters is  a  narrow  window  of  our  spectrum  {3 
MHz),  I  suppose  anyone  with  a  lick  of  sense 
could  tune  his  antenna  to  provide  a  good 
match  if  he  had  to. 

The  radio  as  reviewed  is  good.  With  the 
improvements  Azden  has  planned,  such  as 
eliminating  the  two-digit  PL  tone  codes,  it  will 
be  even  better.  If  they  afso  rewrote  the  in- 
struction manual,  and  had  one  specificalEy 
dedicated  to  the  PCS-TSOOH,  it  would  be  bet- 
ter still.  [Facto fy  Note:  New  and  improved 
manuals  are  in  the  works  J  On  a  scale  of  one 
to  10^  with  a  "10"  being  perfect,  I'd  rate  the 
PCS-7500H  a  strong  8:  a  good  rig  for  the 
money  and,  as  I  said  earlier,  maybe  the  only 
game  in  town  for  a  modestly-priced  6  meter 
FM  rig. 


Manufacturer's  Specifications  vs.  Bench  Measurements 


Variable 

TX  output  power 

RX  sensitivity 

Squefch  sensitivity 

Selectivity 

RX  audio  output 

Power  consumption 
Frequency  coverage 


Specification 

50  watts  (high) 
<0.35uV/20  dS  NO 
<0.12!.(V  threshold 
15kHZy'-60dB 
2W,  10%THD 
0.6A  RX 
50.0-53.995  IVlHz 


Measurad 

47-52 W  (H) 
0.30liV/20  dB  NQ* 
O.iOliV  threshold 
15kHz/-57dB 
2.2W.  1 0%  THD 
0.5A  RX 
50.0-53.995  MHz 


^Receiver  Sensitivity  is  usuaify  measured  in  ljV/12  dB  SiNAD.  For  comparison  purposes,  the  0.35  jjV/20 

dB  Noise  Quieting  would  be  a  lower  number  if  measured  using  SI  NAD.  At  50  MHz,  llie  difference  in  this 
specification  for  anything  less  than  1  fiV  is  not  criticaL 

items  unspecified  by  manufacturer,  but  noted: 

Display  window  bar  graph,  number  of  bars  iliuminated  for  50W  TX  output:  10.  For  10W  TX  output:  3  to 
10,  varies  witti  frequency  and  VSWR. 

Display-window  bar  grapli  used  as  RX  S-meter,  number  of  bars  illuminated  ^/s,  received  signal  levei: 


1  bar 

=    0.9  mV 

(-108  dOm) 

2  bars 

=    1.2  jjV 

(-106  dBm) 

3  bars 

=    1.4  ^iV 

(-104  dBm) 

4  bars 

=   i.e^v 

(-102  dBm) 

5  bars 

=    2.0  mV 

(-101  dBm) 

6  bars 

=    2-2  uV 

(-100  dBm) 

7  bars 

=    3.0  ^V 

('97.5  dBm) 

8  bars 

=    4.0  mV 

(-95  dBm) 

9+10  bars 

=    5.5  jiV 

(-92  dBm) 

Note:  The  9lh  and  10th  "bar"  in  the  bar  graph  display  illurninaie  together.  Signal  level  change  from 

"S1"  (1  bar)  to  ''S9V'  fail  10  bars)  is  16  dB.  This  makes  the  resolution  extremely  good  for  weak  signal 
beam  peaking,  but  resuUs  in  'lull-scaie"  readings  for  any  reasonably  strong  signal.  Not  uncommon  for 
FIVf  receivers. 


Courteous  Service  .  Discount  Prices  .  Fast  Shipping 


640  X  480  DOT 
LCD  DISPLAY 


Sharp  #LM64P70 

Brand  new  640  X  460  dot  LCD  flat  panel  dispfay  wiiji 
on  board  high  speed  drivers  and  tHJilt-ifi  CCFT  back- 
light  (inverter  not  induded).  Logic  voltage:  5  Vdc, 
LCD  driver  vofiage:  -16.2  Vdc  Vi&vifirtg  area  6.8*  X 
5.1".  Overall  modufe  size;   lOJ"  X  6.23"  X  0.33'. 
These  displays  sold  tor  over 
S3O0.O0  new.  includes  specs 
and  hook-up  information, 

CAT  #  LCD-!  7 


^¥^   each 


JUMBO  LEDS 
JUMBO  SAVINGS 


Liton  #  LTL  327C  -  6MM 

fdeal  far  eye-catching  indicators  and  drspJays,  A  recent 
Quantity  purchase  of  these  BJG.  8mm  diameter,  red  dif- 
fused LED&  enables  us  to  provide  some  v&fy  special 
pricing.  Tho  leads  on  these  devices  have  been  trimnned 
to  0.325",  leaving  plertty  of  room  for  soldering,  Normal- 
ly these  parts  would  sell  for  more  Ihan  twice  our  price. 

CAT  #  LED- 23 


5  for  $1^0 


100  for  $15.00 

1000  for 
$  1 20.00 


100  IWA.  FULL  SCALE 


Phasiron 

Large, 

4.5"  diameter  Mil-Spec  panel 

meter,  3.5"  cfia.  viewing  area 

Zero  adjustment  knob. 
White  face.  Scales  rn 
green,  biack  and  blue 
letters.  Three  AC  and 
Ihree  DC  valt  soaies; 
0-2.5,  5  and  TO.  One 
resistance  scale  from 
0  to  infifkiiy.  includes  mounting 
hardware,  rubber  gasket, 
1.25"  behind  panel  depth. 

CAT  #  MEr*42 


$T5Q 

■M      each 


OPTO  SENSOR 


OPTEK#  K^30I0 
0.20"  gap, 


CAT#OSU  14 


2for$lQQ 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  DRDEHS  to  Visa^  MasterCard  or  Di weaver 


TERMS;  Mirtirtwrii  ca^er  SlO.CO.Shiippimj  and  handling  loj  Iha  40  crniliniBnlal 
U.S.A.  $4.DD  psr  order.  AH  DihefE  hcludng  AK,  fll,  Pf4  arCarrada  must  pay  lull 
shdpfing.  AlTordora  dalluor^  lri  CflUFOflNlA  nrjust  include  ItKal  Slatft  sales  \at. 
□uantilj  Bs  Umilad.  NO  C.O.D.  Pries  s  EiJijecl  To  change  wlthtou^notica. 


MAILORDEttSTO: 

ALL  ELECTRONICS 

CORPORATION 

P.O,  Box  567 

Van  Nuys, 

California 

91408 

FAX  (818)  781-2653 


CALL,  WRITE  or 
FAX  for  a  Free 

64  Page 
CATALOG 

Outside  tV^e^'^-^- 

send  S2.00  pQ^^^g;^ 
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Number  S  on  your  Feedback  card 


A  Novel  Dual-Band,  Single 

Feedline,  VHF/UHF  Antenna 

Good  performance  for  less  than  a  sawbuck. 

by  Don  Schendel  W7KOH 


The  inirodLiciion  of  modern  2  meter/440 
MHz  duai-band  transceivers  has  ushered 
in  a  new  era  in  VHFAJHF  amateur  antennas. 
For  mobile  operation*  including  handhclds, 
small  helical- wound  antennas  have  been  de- 
signed to  cover  both  bands  for  dual  opera- 
tion* Other  types*  used  mostly  in  mobile  ap- 
plications, include  quarter-wave  vertical  ele- 
ments (2  meter  band)  that  have  a  phasing 
coil  positioned  at  a  quarter  wave  (440  MHz) 
from  the  feed  point  for  additional  operation 
on  the  ihree-quaner  meter  band.  Both  types 
suffer  from  basic  design  deficiencies  and 
various  trade-offs  associated  with  these 
forms. 

The  basic  quarter- wave  antenna  cut  lo  fre- 
quency is  a  well-behaved  radiator  when 
properly  configured.  Its  one  drawback  is  that 
it  will  only  work  on  one  band,  This  is  where 
various  modifications  such  as  phasing  coils, 
stubs,  traps  and  the  like  come  into  play,  to 
make  it  perform  at  other  bands  as  well.  An 
old  matching  trick  from  the  1950s  is  resur- 
rected here  lo  enable  the  design  of  a  dual- 
band  antenna  that  will  allow  simultaneous 
operation  on  both  VHF  (146  to  148  MHz) 


Photo  A,  The  dual- band  mobile  setup  on  a 
truck  roof. 
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and  UHF  (440  to  450  MHz)  with  reasonably 
well-behaved  characteristics.  147  MHz  and 
440  MHz  were  chosen  as  the  design  centers 
by  virtue  of  their  relationship  to  band  activi- 
ty. Notice  a  key  feature  here:  The  two  fre- 
quencies relate  by  a  factor  of  3! 

Photo  A  shows  the  actual  antenna  in  a  ve- 
hide  application.  This  application  is  good 
because  of  the  large  metal  roof  that  provides 
a  good  ground  plane  for  operation.  It  also 
provided  a  good  test  bed  for  performance 
data  such  as  feed  impedance,  VSWR.  anten- 
na pattern,  and  the  like.  Photo  B  shows  a 
close-up  of  the  constructed  antenna.  Its  basic 
parts  arc  a  length  of  steel  piano  wire,  a 
small-diameter  brass  tube,  a  PL259  connec- 
tor and  some  epoxy  adhesive  or  silicone 
sealant.  The  total  pan  cost,  not  including  la- 
bon  is  less  than  a  $10  bill 

Figure  1  shows  the  basic  relationships  in- 
volved in  the  function  of  the  antenna.  First, 


the  antenna  functions  as  a  standard  quarter 
wave  on  the  2  meter  band,  working  into  a 
ground  plane— in  this  case,  the  vehicle's 
roof.  The  feed  impedance  measured  at  the 
base  of  the  antenna  is  approximately  40 
ohms  at  147  MHz.  The  venical  length  (L)  of 
the  antenna  is  three-quarter  wavelengths  at 
440  MHz.  Length  S  of  the  sleeve  is  a  quarter 
wavelength  at  440  MHz  (6.5")  and  is  electri- 
cally/physically connected  to  the  50  mil  pi- 
ano wire  at  the  bottom  of  the  configuration. 
Since  I  scavenged  a  short  piece  (7.0")  of 
nickel-plated  brass  tube  from  an  old  antenna 
rod  that  happened  to  have  an  outside  diame- 
ter of  approximately  0,35".  soldering  the 
wire  and  cut-bent  bottom  end  of  the  brass 
tube  was  no  particular  problem.  It  should  be 
noted  that  the  wire  must  run  down  the  center 
of  the  tube  and  stay  parallel  to  the  inside  of 
the  tube  for  its  entire  length.  The  top  of  the 
brass  tube  should  be  sealed  with  either  a 
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Figure  T.  Detailed  drawing  of  the  dual* band  antenna. 
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"Ham  Radio  &  More"  Upcoming  Programs 

Open  Lines 

Wayne  Green  W2NSD,  Publisher  of  73  Amateur  Had/o  Today 

Roger  Block  KD7UT,  Owner  of  PoiyphaserCorp. 

John  Langner  WB20S21,  Slow  Scan  Television 


Ham  Radio  &  More  is  also  available  on  Satellite! 
Spaooiet  3,  Transponder  9, 6.8  Audb. 

Rnd  out  vtfliat  radio  station  airs  "Ham  Radio  &  More"  in  your  local 
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For  sponsorship  I  nf ormation  contact  Ron  Cohen  at  602-241 


Figure  2,  The  dual-band (mtenna  set  itpjhru  base  suaion. 


good  grade  of  cpoxy  adhesive  or  silicone 

sealant.  The  top  end  of  the  brass  tube  stays 
"ElecErically  Open"  to  the  vertical  wire! 

The  brass  tube  acts  as  a  coaxial 
sleeve/transformer,  sometimes  referred  to  as 
a  "Bazooka,"  when  operated  on  440  MHz, 
The  sleeve  allows  the  top  portion  of  the  an- 
tenna to  radiate  as  a  bottom- fed  half- wave 
vertical.  The  gain  is  3  dB  greater  than  a  stan- 
dard 440  MHz  quarter- wave  antenna.  The 
diameter  of  the  sleeve  (lube)  is  reasonably 
non-criticai  and  aluminum  tubing  could  be 
cut  and  used  in  place  of  brass  tubing.  There 
is  only  one  problem  with  aluminum  tubing, 
and  that  is  in  the  soldering  or  brazing  that  is 
required  to  join  the  steel  wire  and  the  modi- 
fied tube  end  into  permanent  contact.  There 
are  several  types  of  pre- fluxed  rods  and 
solders  available  to  do  this  if  you  are  handy 
with  a  shop  torch.  Otherwise^  my  recom* 
mendation  is  to  scavenge  a  length  of  brass 
or  hard-drawn  copper  tubing  for  the  project, 
which  is  much  easier  to  work  with,  A  good 
rule  of  thumb  is  that  the  ratio  of  the  wire 
diameter  to  the  outside  tubing  diameter 
for  reasonably  thin-wal]  tubing  ts  about  10 

ID  L 

There  is  nothing  difficult  or  magical  about 
the  antenna,  ft  performs  well  on  both  bands 
when  properly  sized.  U  is  important  to  cut 
dimensions  accurately.  This  is  true  in  all  an- 
tenna configurations,  but  even  more  so  here 
because  of  the  transformer  properties  exhib- 
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PhoHf  B^  A  closer  look  ai  the  duai-hanJ  an- 
temta. 


iied  by  ihe  sJcevc.  Dimensions  of  antennas 
become  more  demanding  as  the  frequency  of 
operaiion  increases.  A  velocity  factor  of 
97%  was  used  in  calculating  the  quarter 
wavelengths  at  each  freqtiency.  The  operai* 
ing  characteristics  on  the  2  mcier  band  were 
ploltcd.  and  it  was  interesting  to  notice  how 
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Parts  List 

standard  length  (30*  to  40")  of  0.050"  +/-  0.005*  steel  (or  stainless  steel)  tempered  wire,  one  cut 

to  19.5'  (four  radials.  each  cut  to  20").  Source:  Any  craft.  hot>by  or  materials  supply  stone. 

Standard  length  (10"  to  1S*)  of  nicket  (Ni)  plated  tarass  tube  of  0.350"  +/-  0.005" 

(up  to  0.500",  non-critical),  cut  to  7.0'.  Soyrce;  Any  hardware  or  material  supply  store. 

Two4ube  set  of  standard,  generic  epoxy.  Source:  Any  craft,  hobtjy  of  hardware  store. 

Solderable  PL259  plug.  Source:  Radio  Shack,  item  273-205. 

Solderable  S0239  chassis — mount  socket.  Source:  Radio  Shack,  item  278-201. 

Right -angEe  bracket  at  feast  V  wide.  Source:  Radio  Shack,  item  15-888  or  hand  tabncaiad 

from  aluminum^  torass  or  mild  steel  flat  stod<. 


Technical  Reference:  The  Antenna  Engineering  Handbook,  2nd  edition  or  later,  by  Johnson  and  Jaslk, 
editors:  McGraw-HKI,  publisher 


the  resistive  part  of  the  Feed  impedance  of 
the  antenna  behaves  over  the  operating 
bandwidth.  The  VSWR  is  reasonably  well- 
behaved  in  the  operating  bandwidth:  It  is 
less  than  1,5  to  1.  On  the  440  MHz  end, 
again  the  feed  impedance  seems  lo  be  rea- 
sonably well-behaved  and  the  VSWR  is 
staying  below  LS  to  L  Overalls  dual-band 
operation  is  good,  with  no  profound  surpris* 
es.  My  test  transceivers  would  not  allow 
both  147  MHz  and  440  MHz  simultaneous 
transmission,  so  I  was  restricted  to  single 
emission  mode  only  for  both  t>ands. 

The  antenna  is  relatively  easy  to  con.strucl 
and  does  not  demand  complex  tools  to  build 
with.  Except  for  the  soldering  or  brazing 
step,  everything  else  is  either  glued  with  an 
adhesive  or  scaled  with  an  RTV  type  sealanL 


The  wire  can  be  obtained  from  your  friendly 
hobby  store  in  30"-plus  lengths.  The  connec- 
tor, epojcy  and  brass  tube  are  available  at 
your  local  Radio  Shack.  If  you  want  lo  use 
this  antenna  in  a  fixed-station  mode,  don't 
forget  the  ground  plane!  An  SO  239  connec- 
tor on  a  rieht-ansle  bracket  makes  a  sood 
foundation  for  such  an  antenna.  Four  20"  ra- 
dials  (50  mil  piano  wire)  attached  to  the  four 
comers  of  the  assembly  thai  are  bent  dow^n 
30  degrees  with  ihe  hori^^on  allow  for  an  al- 
most perfect  match  of  50  ohms  for  both 
bands,  Radials  must  always  be  longer  than 
radiators  by  a  factor  of  2%  to  5%.  Don't  be 
afraid  to  experiment  and  try  other  construc- 
tion techniques — this  is  a  good  way  to  opti- 
mize an  antenna  to  best  fit  your  personal 
needs. 


Look  What  Ybu  Could   Be   Missing... 

Multiple  Heterodynes     White/Pink  Noise     Power  Line  Noise     And  More  . . . 

DSP  Noise  Reduction  Products  From  JPS 


^ 

-^ 

p 

^ 

NRF-7  General  Purpose  Noise 

Remover  and  Filter  Unit 

Only  $249  95 

The  NRF-7  reduces  atmosphenc  noise 
through  d>Tia]Tiic:  pealdng^,  Rem(jv«s 
multiple  tones  from  vcicesJgiMb  fligh 
perfonnHncc  "teal-time"  CWtkta  and 
Voice  FiJten;  C  W  filters  have  sekctaHe 
center  frequency  Stat^-of-lhe  A/t 
Qigit^  Signal  Prccessing. 


NIR'IQ  Noise/Tnterference 
Reduction  Unit 

Only  $349,95 

The  N1R,-]Q  ftllctw$  tecdptid^  DrdifEcul!  to 
read  sij;nai!i  and  reduces  listener  fkiigiac 
Operates  on  radio  receiver  ftiitici  cmtputa, 
NIR  mi>dc  rcfkices  oj  eliminates  while/pink 
nciii,  i^nehon  noise,  static  interfercnfCn  and 
pciwer  line  noiuse  PEAK.  fiin;;tiun  reducei 
white  noise  interference.  The  \Litch  Filter 
made  rcfntive»  mulbp!.e  heterodynes  and  neb 
Bi  5  miil4scc^nds.  Bafidi  Pass  mode  has. 
cordinuously  tdjui^k  ^xntis^fK^^j^my  vnd 
feaiurts  vetQcmJ-ilaTted  Eias. 


JPS  Communications.  Inc, 


PO  BciK977S7,Rates3h  WC  27624 
(019)790-1011  FAX  (919)79D-14&e  TECH  (91^790-1048 


NTR-1   Wide  Band  Norse 
and  Tone  Remover 

Only  $169.95 

The  NTR-1  previ  [fcs. wide  band  operatcm, 
for  AM  o;  I'M  reccptioii;  rtaitow  band 

operalioii  for  S  SB,  C  W  ar  duta  recepd  on . 
State-of-tfic-Arl  Signal  Processing  m 
"ReaiTime  "  Rapidly  removes  miiltiple 
tones  antf  atnifl-sphfiric  noiic  fand  other 
sumiM  noise  types ]i  &om  vpice  sisals. 
Unit  operales  on  receiver  audia  outptd 


' 


MF^O  Notch  Filter 

Only  $149.95 

Th«  NF-60  Notch  PiUer  removes 
hetwodynes,  CW,  RTTY.  time-ups,  and 
birdies  In  fact,  il  ncuches  out  mvy  and  dl 
constant  or  slowly  vfliyinjjt  {on^a  prc^sent  m 
your  receiver's  audio  output  iiignal. 
AutomiiticaUy  rcrnnoVLLs  ntiiltiple  tones  &om 
Voice  cnmmimications  UftesSlatt-of-Ehe- 
Art  Dj^itaJ  Signal  Processing  Butlt-m 
ipeiJ^ef  iimphficf . 


1I5VAC  to  12M>C  Adit  per  r    S16 

fForuse  withtfeNlR-lO.  NRf-7,NTRl.  mdNF-*0) 

First  and  Finest  in  DSP  .\aL%e  Reduction 
TOLL  FREE  ORDER  LINE:  800-533-3819 

W«  accept  Mastercaf d  VISA .  chec  ks.  money  onjiefs  in  USS . 
Free  shipping  withinti^e  eommenital  U  S.  ¥  SOforC.D.D. 


CIRCLE  285  ON  READER  SERVICE  CARO 
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Number  7  on  your  FMCfback  card 


Design  and  Build  a 
Dummy  Antenna 

A40W,50  ohm  RF  dummy  load  with  aVSWR  of  1.3:1  at  500  MHz. 


A  dummy  amenna  is  one  of  the  most  basic 
and  essential  pieces  of  test  gear  in  ihe 
ham  shack.  A  good  dummy  antenna  must 
meet  two  requirements.  First,  the  dummy 
must  be  resistive  and  not  reactive  at  the  IVc- 
qucncy  of  the  traiismiuer.  The  impedance  of 
most  miliuir>'  and  amateur  transmission  hnes 
and  equipment  h  50  olims,  so  it  is  most  use- 
ful  to  build  a  dummy  with  a  50  ohm 
impedance,  A  50  ohm  dummy  must  present 
this  impedance  to  the  transmitter  for  maxi- 
mum transfer  of  power  and  proper  tuning  of 
ibc  transmitter.  Moreover,  to  be  versatile  the 
dummy  should  not  change  impedance  sig- 
nificantly as  a  function  of  frequency.  Sec- 
ond, ihe  dummy  must  be  able  to  safely  dissi- 
pate the  RF  eneigy  supplied  by  the  transmit- 
ter as  heat,  and  not  radiate  RE 

The  purpose  of  this  article  is  to  describe 
the  design  and  testing  of  two  simply-built 
dummy  loads  that  maintain  a  more-or-lcss 
constant  impedance  at  VHP  frequencies,  and 
arc  able  to  dissipate  the  power  of  hand- 
held amateur  radios  or  low -power  mo- 
bile rigs.  In  addition,  comparisons  are 
made  to  the  performance  of  a  few 
commercially  available  dummy  loads, 
one  of  which  was  measured  (the  MFJ- 
264  dry  dummy). 

Back  to  Basics:  The  Smith  Chart 

Basically,  ihe  Smith  chart  is  a  circu- 
lar graph  (Figure  I)  where  circles  of 
constant  resistance  and  constant  reactance 
form  the  grid.  The  only  straight  line  on  the 
chart  is  the  axis  of  re^s,  marked  "resistance 
component/'  along  which  are  centered  the 
circles  of  constant  resistance  {Figure  la).  All 
the  points  on  a  circle  of  constant  resistance 
have  an  equal  value  to  where  they  intersect 
the  axis  of  reals  and  represent  the  resistive 
component  of  a  complex  impedance.  Con- 
stant resistance  circles  are  tangent  to  the 
edge  of  the  chart  at  the  infinite  resistance 
point. 

Superimposed  on  these  circles  are  partial 
circles  of  constant  reactance  (Figure  lb) 
whose  centers  lie  on  a  line  normal  to  the  ax- 
is of  reals  and  are  tangent  to  the  axis  of  reals 
at  the  edge  t)f  the  chart.  The  layout  of  the 
chart  allows  a  complex  impedance  to  be 
plotted  in  its  two  components,  a  resistive 
component  and  a  reactive  component. 

Finally,  radial  scales  complete  the  Smith 
chart  (Figure  Ic).  Two  scales  are  calibrated 
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in  terms  of  wavelength,  and  form  the  outer 
ring  of  the  Smith  chart.  One  is  measured  as 
"wavelengths  toward  generator/'  and  the 
other  "wavelengths  toward  load,"  The  entire 
circumference  of  the  chart  represents  one- 
half  wavelength. 

All  Smith  charts  have  a  characteristic 
impedance  of  !  ohm,  and  are  normalized  to 
the  characteristic  impedance  of  the  system 
that  you  are  working  with.  For  example,  a 
50  ohm  transmission  line  has  a  normalized 
value  of  Z/2o  (50/50)  =  L  On  this  scale  a  re- 
sistive 120  ohm  load  would  have  a  resistive 
component  of  120/50  s  2.4  ohms.  In  this 
way,  the  same  chart  can  be  used  for  any 
characteristic  impedance. 

Any  impedance,  regardless  of  value,  can 
be  plotted  on  the  Smith  chart.  Impedances 
can  be  generally  broken  down  into  two  com- 
ponents: a  resistive  component  and  a  reac- 
tive component  (either  capacitive  or  induc- 
tive). These  usually  take  the  form  of  a  com- 

"/^  is  also  important  to  use 

only  carbon  and  not  wire-wound 

resistors  because  wire-wound 

resistors  will  become  reactive 

at  h  igh  frequ  encies 
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piex  number:  Za  =  Ra  +  jXa.  where  R  repre- 
sents the  resistive  (real)  component  and  X 
represents  the  reactive  (imaginary)  compo- 
nent. The  sign  of  the  reactive  component  de- 
termines whether  the  ncaciance  is  capacitive 
(negative)  or  inductive  (positive).  The  com- 
pleted Smith  chan  is  shown  on  Figure  Id. 
Smith  charts  are  also  available  in  expanded 
form,  which  is  useful  when  measured 
impedances  all  plot  close  to  the  center  of  the 
chart,  or  are  already  normalized  to  50  ohms. 
The  primary  use  of  the  Smith  chart  in  this 
article  is  to  display  graphically  the  complex 
impedances  measured  in  the  dummy  loads  at 
VHF  frequencies,  and  convert  these 
impedances  to  a  more  familiar  form,  the 
calculated  VSWR  at  the  transmitter  A  good 
article  on  the  various  uses  of  the  Smith 
chart,  written  by  Jim  Fisk  Wl  DTY.  appeared 
in  the  November  1970  issue  of  Ham  Radio 
magazine  (see  "References"  at  the  end  of 
this  article). 


Dummy  Load  Design 

Two  dummy  loads  of  different  design  are 
considered  (Figure  2).  While  a  simple  car- 
bon resistor  remains  resistive  to  several  hun- 
dred MHz,  a  dummy  capable  of  dissipating 
more  than  about  2  watts  must  be  buih  from  a 
number  of  resistors.  At  VHF  frequencies, 
most  muUi-resisior  dummies  become  reac- 
tive, as  well  as  simply  resistive.  Therefore, 
as  the  frequency  increases  the  design  of  the 
dummy  load  becomes  imponani. 

Both  dummies  are  constructed  from  about 
20  2  watt  carbon  resistors,  some  double-sid- 
ed copper-clad  board,  and  an  RF  connector  1 
used  a  typc-N  connector,  but  a  BNC  connec- 
tor will  work,  too,  UHF  connectors  should 
work  up  to  about  150  MHz,  but  at  higher  fre- 
quencies these  connectors  may  compromise 
the  performance  of  the  dummy.  All  other 
things  being  equal,  UHF  connectors  should 
not  be  used,  although  they  are  the  most  com* 
mon  on  amateur  equipment.  It  is  also  impor- 
tant to  use  only  carbon  and  not  wire- 
wound  resistors  because  wire-wound 
resistors  will  become  reactive  at  high 
frequencies.  One  dummy,  which  I  call 
the  DIP  dummy,  consists  of  a  dual-in- 
line arrangement  of  resistors,  while  the 
other  is  of  radial  design. 

To  build  the  DIP  dummy.  22  U5k 
2W  resistors  and  two  pieces  of  double- 
sided  copper-clad  flbcrboard  are  need- 
ed (Figure  2a).  Both  are  about  5/8" 
wide;  the  top  board  is  5"  long,  and  the  bot- 
tom board  is  6-3/4"  long  with  a  tapered  end. 
For  the  resistors,  a  total  of  22  small  holes  are 
drilled  in  two  rows  of  1 L  about  3/8"  apart. 
Solder  the  resistors  between  the  two  boards. 
You  will  have  to  solder  all  the  resistors  on 
one  board  first,  and  then  fit  the  other  board 
onto  the  resistor  leads,  and  solder  Make  stne 
to  use  a  hefty  soldering  iron,  because  good 
solder  joints  are  important.  Mount  the  RF 
connector  in  the  aluminum  box,  and  solder 
the  tapered  end  of  the  bottom  plate  directly 
to  the  center  conductor  of  the  RF  connector 
The  top  plate  is  grounded  to  the  box  by  a 
sheet  of  copper  foil  which  can  cither  be  sol- 
dered directly  onto  the  top  plate  or  bolted 
through  with  4-40  machine  screws.  Tlie  pur- 
pose of  the  tapered  bottom  plaie  and  the  cop- 
per foil  is  to  decrease,  as  much  as  possible, 
lead  inductance  in  the  dummy.  Finally, 
mount  the  bottom  plate  on  an  insulating 
stand-off  to  the  bottom  of  the  aluminum  box. 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 
Saturday  10-5pm/Sunday  11-4  pm 
Monday-Friday  9  to  6:00  FM 
Come  to  Barry's  tor  the  best  buys  in  town 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Lo«  Precios  Mas  Bales  sn  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-II71A,  R72A,  R100,  R7000A,  R7100A.  R9O00A, 
lC-735,  728,  729.  735,  737,  765,  7BI.  EC229H, 
IC3230A,  iC901  A,  GPS  Receiver:  GP-22 


Wherever  I  ^o,  \  take  my  fadlo. 

Spectaltstin  RADfOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


r 


OOWTACT  Us  fOR  TiHE  LASTE5T  IN 
mJStNESS  AND  HAM  RADIOS, 

sHOFmvAve  beceiveas  a 

SCANhfE»9^  MOTOROU^,  YAESU, 

ICOM.  KE^IVWOOD.  flUNCO, 

STANDARD.MAKON,  RLLI^,  BENDEX 

KJNG,  &E>Hy.  SANGEAN 


^ 


J 


U 


KENWOOD 


YAESU  Ham  and 

FT-767GX,  FT-B90,  FT-747GX,  FT-990,  FRG-eSOO. 
FRG-IOOB  FT.736R,  FT-1000D,  FT-416/816,  FT-SOT, 
FT-5200.  FT-2400,  FT-470,  FT-530-  FT-411E 


Radios" 


O 

ICOM 


AS.  AES,  dehcrm.  HrQm. 
HusflBf  KUWr,  M£TZ  UrmL 
MODUBLOX.  TONKA,  Bufionn/! 
WUb-a^id 


YAESU 

FT-23R/2fi/7e 

FT4llE'et1-§11 

FTH'200e/7008 


*TS*5(tS"p  TS450S/AT.  R-5000.  TS-ISJS. 
TM  24t/A/441  A^  TR-TSIA.  Kenwood  S«rvJce 
Rflpak.  TS140S,  TSd90G,  RZ^I,  TS-790A, 
TS9S0SD,  TH-yfiA,  1M28J4BA^  TM-34tA, 
T*/k741  A,  TM-732A,  TM-641A,  TM-742A. 


MARINE  RADIOS 
iCOM  M7.  M  n ,  M56,  M700TY.  MfiOD 

AVIATION  PORTABLE  ICOM  A-21 
MOTOROLA    MARINE     KING  KX  99 


SCAWWEflS 
AORi 

900.  lOOQ, 

1500,  asw, 
ICOM: 

H-1,  R100. 
H71A.  BTaA. 

mooo 
Qearcat 


BudwtgANT.Pmlucii 


iCOM 

IC2;3/4SAT 
IC02ATA2SRA 
IC2/4GAT/24AT 

K>A2iaJie 


Linear  Am^kfiaf 
Amc/itrcn.  icotn.  itermwd.  Vksu 


ICOW  Uie,ll1«,  V1Q0.U4CI0 
MAXO^  UOTOROLA. 
YAESU  fTH3Oai^7O0t 
UNiDCN  RFOEMCV.  KING, 
MARINE  rCOM  UJ.  M^.  MTOO 
AvmTlON  ICOM  A2l  A200  RT..  TAO 


Telephone  Autopatch 

Patches  telephone  calls  Uom  your 
radk)  to  phone  fine.  Great  loc  nnait- 
ing  and  recerving  phone  calls 
whefB  there  are  no  phone  tmes. 
Simple  to  lise.  Write  or  faje  for 
inquires. 

Simpfex,  semkfLfptex,  full  duplex, 
CES  &  CSI  Models  stocked:  SDI- 
50.  PPV.  CS700/800/900  etc  Our 
service  Lat)  wiEl  wire  in  systems  for 
you  if  requested. 


Save  money  on  batteries. 
Ask  for  Special  Prices. 


rcwzA 

W21AT 
P2ATrtAT 


C-H16AJ!6 


Shortwave  Recefvers 

•SONY'GRUNDIG 
•  SANGEAN  •  ICOM 

Call  212-925-7000 

Satellite  telephone  in  suitcase 
for  worldwide  use.  WRITE. 


HOTOflQUMOUS 


TB-7aA 


FT-530 


Computer  Irtlerfaces 
Stocked:  MFJ- ^2706. 
MFJ'1274.  MFJ-12Z4,  AEA 
PK-Sfl,  MFJ-ia7eT,  PK-900,  PK-232 
MBX  WyPAX,  DRSI  PRODUCTS 
DSP  2232 


Antfenna  Tuners: 

MFJ,  AEA  AT-300, 

ICOM,  KENWOOD, 

YAESU. 


COUMEnOAL 

tHAM 

n£P£ATEn£ 

STCX9(£D. 

QUOTES 


KAM  PLUS  KPC  $sy4. 
10.  elc. 


MFJ-969C 
8LBH,  AT300,  elc 


Co^ercraM  Coa^seal  Slocked 


SHORTWAVE  RECEIVERS 
STOCKED 


ALINCO  DJ5S0T,  120T,  162T, 
460T,  180T,  F1TH,  DR570T,  eta 


Telephone  scrambiers 
forccllylar  and  regular 
|)lwr«i,  S299-«»  each 


CA^  SIsrcD  HiUi 

FMiiilfps  EK-777  «  S499.9& 
in 


Wide  selection  oi  SW  &  Amateur 
Pubticaiions 


BIRD  W»tlittB!uta  A 


LinifV,  Elc 


(144,  220,  440 

MH^),  Isoloop. 


EIMAC 
3-5002 
572B.  6JS6C 
12BY7A& 
6146B 

BIRD 
dttmeters  & 

Elements 
in  Stock 


MOTOflOLA  AUTHORIZED  DEALER 

KACHJNA  COMMUNICATIONS  DEALER 

AUTHORIZED       ampufiers 
DEALER  ^^J?^*^^°- 

— ^  ^— ^  -m.  -r  -V  ^      ^^  Concepts 
Shortwave  Radios  Stocked  ^^^^^'^'^ 

DIGITAL  FREOUENCY  COUNTERS 

OPTOtLiCTRONlCS  rrrode?  t300  H/A.  0-^  300MHz 

2300.  22M^  H.  0-2200  MHz.  2G00H.  L/TC-^OOO,  2810 


Radios  for  Business^ 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  P rices  1 


COMET  AMUNNAS 
STOOGED 


HEIL 

EQUIPMENT 
IN  STOCK 


Lon^-range  Wireless 
Telephone  for  expoft  In  stoctt 


BENCHER  PA  DOLES 

8ALUNS.  LOW  PASS  FILTERS 

rN  STOCK 


MIRAGE/RFC  Amptiliers 
ASTRON  POWER  SUPPLfES 
Belden  Wire  &  Cable.  Int'l  Wire 

OPTO  KEYERS  STOCKED 


STANDARD. 


Hy-Gam  Towfifs 
wiM  be  shipped 
diftecttoyou 

shipping  o^t 

JRC  Short-wave  radios 

JST135,  NRD-5350 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP,,  540  BROADWAY,  NEW  YORK,  NY  10012  {five  blocks  N0flTHOFCANALST,BEm'EENSPRENG&  prince  si) 


Maw   Vrhrk   r^itw*A      LARGEST  STOCKiNG  MAM  DEALER 
raiJW    lurn  Wliy    9     complete  REPAJR  lab  ON  PREMISES 


"AquI  S«  Habia  Espanol" 

BARRY  INTERNATIONAL 
FAX   212-925-7001    Ptione  212-925-7000 

Mofidav  f^nday  9  AM  to  6  00  P  M . 
Saturday  TO-  5pm  /Sunday  1 1  •  2pfn 

IRT/LEX'"Spfhig  SL  Slalion'\  Subways:  BMT* 
*'Prince  St,  Statton".  INI>*'F"  Train-Bwy  Station" 
eus:  Broadway  #&  to  Spring  $L  Path-Sth  St./6th  Avb. 
Station. 


COMMERCIAL  RADIOS 
STOCKED:  COM,  Moloro- 
la.  MAXON.  Standard. 
Vaesu.  We  s«rve  murtct- 
p^ities,  busanesse*.  Crvtl 
Detense.  etc  Portables, 
mDbil««,  biases,  re- 
peatefs... 


ALL 

SALES 

FINAL 


We  stock:  AEA.  Alrnco.  Ameco.  Amarrtron.  Antenna  Specialist.  ARRL, 
Astatic.  Astron.  B&K.  Belden,  Bencher.  Bird,  Butte miitp  CE3*  CustKjraft, 
Daiwa.  Etmac.  Henry,  HeiL  Hystler.  Hy*Oain.  I  com,  KLM,  Kantronics, 
Kenwood,  Larsen.  Maxon,  MFJ,  Mirage.  Motorola.  Nye,  Palomar.  RF 
Products.  Shure.  Standard.  TUBES.  Unid^fi,  Yaesu,  Vibrollex,  Duple xers. 
Repeaters,  Scanners,  Radio  PubBcattons 

WE  HOW  STOCK  COMHERaAL  COIHlUHK!ATIOMS  SYSTEHS 
HAM  DEALER  tNQUIRES  INVITED    PHONE  IN  YOUR  ORDEH  &  6E  REIMBURSeO 
COMMMCtAL  HAOIOI  atoekad  §  s«rvic«d  ofi  pr*mls«», 

Afnatour  Radio  Courses  Giran  On  Our  Preinises,  Call 

Export  Or<f«rs  Slitppad  I mffi«d lately. 


Technkral  help  offered  upon  purchase      I     FAXi  212*925*7001 


CIRCLE  41  OJ^  READER  SERVICE  CARD 


CONSTANT  RESISTA  NCE 
CIRCLES  - 


a) 


AXISO 
REALS 


CONSTANT  REACTANCE 

CIRCLES 


b) 
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Tcrj' 


*^,t  <ilfct*iH  Cfff  *M    ■_* 


■  J  IftH 


lUKAMlCE  on  UWCTTlLtiCC  COOllOWJlTCl 


REACTANCE  AXIS 


^ 


J: 


**^JL*rfi  Ti^  n  ■  ■ >— 


_! <.---J---->-..l..-L....^,       .tf....1^....>l. 


l!^.i.^l>>^*1i 


Figure  L  Construction  of  the  Smith  cfiart:  a}  constant  resistance  circles:  h)  partial  circles  of  constant  reactance:  c)  radial  scales: 
d)  completed  Stnith  chart.  Modified  after  Fisk  1970, 


The  radial  dummy  is  buiit  in  a  similar 
manner,  except  ihat  ihe  RF  connector  is 
boiled  direcily  lo  the  ground  plate,  with  ihe 
ccnier  conductor  soldered  to  ihe  back  plate 
with  a  piece  of  large  (less  inductance) 
hookup  wire  (Figure  2b).  Twenty  Ik  resis- 
tors are  arranged  around  a  1-1/2"  circle.  As 
with  ihc  DIP  dummy,  it  would  be  a  good 
idea  10  mount  the  dummy  in  an  aluminum 
box  to  help  shield  the  dummy  and  prevent 
any  grounded  surface  from  contacting  the 


back  plate  of  this  dummy,  where  there  will 
be  RF  vohagc. 

Measurement  of  Complex  Impedance 

Measurement  of  complex  impedances  can 
be  performed  with  an  impedance  bridge  and 
a  signal  generator.  An  impedance  bridge 
that,  with  careful  atteniion  to  construction, 
:>hould  work  at  VHF  frequencies  is  de- 
scribed by  Henry  Keen  W2CTK.  For  the 
dummy  antennas  in  this  article,  I  used  an 


alternate  setup  which  consisted  of  a  Hewlett 
Packard  608A  Signal  Generator,  a  power 
divider,  a  couple  of  IQ  d6  pads,  and  a 
Hewlell  Packard  8405A  Vector  Voltmeter 
(Figure  3). 

In  this  setup,  V^  represents  the  incident 
voltage  only,  because  the  end  is  terminated 
in  a  purely  resistive  50  ohm  load  and  there- 
fore there  is  no  relleclion.  V^,  however,  will 
represent  the  vector  sum  of  the  incideni  volt- 
age and  the  reflected  voltage.  The  ratio 
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MFJ  super  DSF  filter 

.  .  .  Tunable  "brick  wall"  bandpass,  lowpasSykighpass,  notch  filters  ,  .  .  programmable 
preset  filters ,..  automatic  multiple  notch  filter  eliminates  heterodynes  .  .  .  adaptive 
noise  reduction  reduces  noise  and  QRN  .  .  .  for  Voice,  CW,  Data  .  .  . 


MFJ-784 


$ 


219 


95 


MFJ's  super  DSP  filter  automatically 
eliminates  heterodynes,  reduces  noise 
and  interference  simukaFieouslv  on 
SSB,  AM,  CW,  packet,  AMTOR, 
FACTOR,  RTTY,  SSTV,  WeFAX,  FAX, 
weak  signal  VHF,  EME^  satellite  — 
nearly  any  mode  you'll  ever  encounter. 

You  get  MFFsiunable  FIR  linear 
phase  filters  that  minimize  ringings 
prevent  data  errors  and  have  "brick 
%^air'  filter  response  with  up  to  60  dB 
attenuation  just  75  H^  away. 

Only  MFJ  gives  you  tunable  DSP 
filters.  You  can  tune  each  lowpass, 
hlghpass,  notch  and  bandpass  fitters 
and  vary  bandwidth  to  pinpoint  and 
eliminate  interference.  The  last  tunable 
filter  setting  is  saved  —  it's  ready  to  use 
when  you  sviitch  back  to  it  again. 

Only  MFJ  gives  you  6  factory  preset 
filters  and  W  programmable  preset 
filters  that  you  can  customize.  Instantly 
remove  QRM  with  a  turn  of  a  switch! 

You  get  MFJ's  automatic  notch  filter 
that  searches  for  and  eliminates 
multiple  heterodynes. 

You  also  get  MFJ's  advanced  adaptive 
noise  reduction.  It  silencfs  background 
noise  and  QRN  so  much  SSB  signals 
sound  like  a  local  F^M  repeater. 

The  automatic  notch  filter  and 
adaptive  noise  reduction  can  be  used 
with  all  tunable  and  pre-set  filters. 

Auiomatic  notch  filter  rrequencies. 

MFJ's  automatic  notch  filter  searches  for   but  are  full  of  noise  thai  reduce  readability 


Adaptive  noise  reduction 
Pressing  the  "ON"  buttOTi  silences 
hackground  noise.  Some  SSB  signals  sound 
like  a  local  repeater!  Tl  makes  noisy  FM  and 
AM  signals  readable  and  works  with  CW, 
Data  and  other  signals. 

It  worics  in  all  Rlter  modes  and  on  all  types 
of  random  noise  including  -  white  noise, 
impulse  noise,  static,  ignition  noise,  power  line 
noise,  hiss  and  atmospheric  noise. 

The  LMS  algorithm  gives  you  up  to  20 
dB  of  noise  reduction  depending  on  the  type 
of  noise.  You  can  adjust  the  amount  of  noise 
reduction  to  prevent  distorting  some  signals. 

Reducing  random  noise  reduces  fatigue 
and  makes  QSOs  more  fun  —  especially, 
when  the  band  is  full  of  tiring  noise. 

Tunable  highpass/lowpass  filters 

For  Voice  and  Data  nothing  beats  MFJ's 
exclusive  tunable  highpass/Iowpass  FIR 
linear  phase  "brick  wall"  filters. 

You  can  time  the  lower  cutoff  frequency 
200  to  2200  HZ  and  the  upper  cutoff 
frequency  1600  to  3400  Hz, 

Signals  ji/xf  75  Hz  away  literally  disappear 
—  they  aie  reduced  a  thousand  times,  60  dBI 

Unlike  other  filters,  speech  clarity  is  not 
reduced  by  envelope  distortion  caused  by 
unequal  time  delay. 

By  adjusting  the  highpass  and  lowpass 
fillers  you  can  create  custom  filters  for 
Voice,  Data  and  other  modes. 

When  signals  are  weak,  you  can  improve 
copy  by  removing  high  and  low  speech 

They  contain  little  information 


and  eliminates  multiple  heterodynes  in  aU 
filter  modes  --  it*s  so  fast  interfering  CW  and 
RTTY  signals  are  also  eliminated 

If  ynu  leave  the  automatic  notch  filter  on 
during  a  phone  contest,  you'll  never  be  worn 
down  by  the  heterodynes  of  tuner-uppers. 

Voice  signals  aren't  degraded.  The 
narrow  automatic  notch  is  silently  working 
in  the  background  destroying  unwanted 
tones  when  they  appear. 

With  up  to  50  dB  attenuation,  you'll  copy 
stations  that  would  otherwise  be  masked  by 
heterodynes.  You'll  miss  fewer  calls  and  be 
less  exhausted  when  the  contest  is  over. 

When  you  need  to  selectively  remove 
tones  —  like  when  youYe  enjoying  a  CW 
ragchew  and  a  couple  of  annoying  CW 


On  crowded  HF  bands,  overlapping  SSB 
signals  make  copying  difficult.  You  can 
improve  copy  by  slicing  off  some  overlap 
with  razor  sharp  "brick  wall*'  responses. 

You  can  alsti  highpass  filter  out  hum,  pulses, 
rasp  and  other  irritating  low  frequency  noise. 

Tunable  bandpass  fflters 

Narrow  band  signals  like  CW  and  RTTY 
jump  out  of  QRM  when  yciu  s\\  itch  in  one  of 
MFJs  three  tunable  FER  bandpass  filters. 

You  can  tune  the  center  frequency  from 
300  to  3400  Hz.  And  vary  the  bandwidth 
from  50  Hz  to  680  Hz  —  from  super  tight  CW 
filters  to  wide  razor-sharp  Data  filters. 

As  you  nairow  the  bandwidth,  interfering 
signals  just  drop  out  b^ause,  just  60  Hz  away. 


don't  distort  signals  with  unequal  lime  delays. 

Even  with  the  narrowest  50  Hz  bandwidth, 
you*Il  never  have  a  problem  with  ringing. 

One  position  gives  you  two  tunable  filters 
you  can  use  together  on  one  signal.  For 
example,  on  RTTY,  tune  one  filter  to  mark, 
the  other  to  space  and  set  each  bandwidth 
light  for  an  incredibly  sharp  RTTY  filter, 

16  preset  Glters  —  use  factory  set 
or  program  your  own 

With  a  turn  of  a  switch  you  can  select  from 
sixteen  convoM^nt  preset  filters.  You  can  use 
them  for  SSB,  AM.  CW.  packet  AMTOR, 
FACTOR,  RTTY,  SSTV,  WeFAX,  FAX  or  any 
other  mode  you  can  think  of* 

If  you  dont  like  our  preset  fitters,  you  Qm 
define  your  own  filter  by  pmgramming  band- 
pass center  frequency  and  bandwidth,  lowpass 
and  highpass  cutoffs.  An  MFJ  ejcclusivel 

Only  MFJ  gives  you  the  best  of  both 
worlds  —  tunable  filters  to  eliminate  nearly 
any  QRM  and  fast  convenient /?r^-jef  fdters 
customized  for  any  mode. 

Plus  more  • . . 

A  push-button  quickly  bypasses  your 
filter  so  you  can  hear  the  entire  unfihered 
signal  and  see  if  anyone  is  calling  you. 

Built-in  two  watt  amplifier.  Has  volume 
control,  input  level  control,  speaker  jack, 
headphone  jack,  accessory  j^k^  PTT  line  and 
PTT  sense  and  line  level  output.  9x2V2x6  in. 

It  plugs  between  your  transceiver  or  receiver 
and  extemal  speaker  or  headphones.  Use  12 
VDC  or  1 10  VAC  with  MFJ-B15,  $14,95. 

No  Matter  What™  guarantee 

You  get  MFJs  famous  one  year  No  Matter 
What™  unconditional  guaiantee.  That  means 
we  will  repair  or  replace  (at  our  option)  your 
MFJ-784  no  matter  what  for  a  full  year. 

Call  your  dealer  for  your  best  price 

Automatically  eliminate  heterod>Ties, 
reduce  noise  and  QRM  on  Voice,  CW  and  Data, 
Call  your  favorite  dealer  for  your  best  price  and 
order  your  MFJ  super  DSP  filter  today  f 


stations  appear  nearby  -  you  can  use  the  two   they're  down  by  over  50  dB. 

MFJ  tunable  notch  filters  to  completely  You  can  use  narrower  bandwidths  to  fight 

knock  them  out,  tough  QRM  because  these  linear  phase  filters 

CIHCLE  86  ON  READER  SERVICE  CARD 


Nearest  Dealer/Orders:  800-647^1800 
Technical  Help:  800-647-TECH  (8324) 

•  1  year  unconditioned  guarantee  •  30  day  rnoney  t^acK 
guarantee  (less  s/h)  on  orders  from  MFJ  ■  Free  catalog 
H  a  ^aiMFJ  ENTERPRISES,  INC. 

■■  EHBox  494,  Miss.  SiaEe.  MS  39762 
■■■  ^F  ■601 )  323-5869;  a^:30  CST.  Nf on-Frt 
■  V  ■■  VFAX:  (601)  323-655  i ;  Add  S%  <Jh 

MFJ . , ,  making  quality  affordable 

Prices  afKt  specrfJcaJtons  subject  to  changB  ©  /?W  MFJ  Emerpnia,  he. 


Whether  you  DX  or 
ragchezv.  Pride  Tubes 
can  help  you  be  heard 


*  100%  RF  Tested 

•  Industry's  Best  Warranty 

•  Competitive  Prices 


m 


B 


^  M 


1 

i 


uality  vacuum  tubes  including: 

.7A  811 A  b-500C 

6146B  572B  I3-500Z 


Look  for  LIS  at  the  Huntsville 
Hanifesi  August  20-21 

-     T  E  S  I-  . 


8200  South  Memoriiil  Parkway 
Huntsville,  AL  35802 
Telephone  800  638  3925 
or  205  650  5522 
FAX  205  880  8077 
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figtir^  2  (ah  Comi  ruction  detail  of  the  'DIP'  dummy. 


conQDctor 


dpiJbJe 
20  iK-eW  PC  board 
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Figure  2,  (h)  Consrntction  detail  afihe  radial  dummy. 


Vector  Vodtroeter 


I 


power 

splitter 
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Figure  3.  Complex  impedance  mensurement  using  ihe  Vecior  Votimeien 


V^/V^  is  the  vector  voltage  ratio  between  a 
50  ohm  resistive  lojid  and  the  load  under 
test.  This  is  the  restslivc  (or  real)  component 
of  ihe  complex  impedance  qT  the  load.  To 
find  ihc  reactive  component,  the  phase  dif- 
ference (m)  between  V^  and  W^  are  mea- 
sumd,  If  Vy  lags  V^,  the  reactive  (imagi- 
nary) componenl  is  capaciiive  and  the  phase 
difference  is  negative;  if  Va  leads  V,^  it  is 
inductive  and  the  phase  difference  is  posi- 
tive. Ttiese  two  nicasuncment.s.  VpA'^^  and 


0B-A,  can  be  plotted  on  the  Smith  chart 
(Figure  3).  This  task  is  then  repeated  for  a 
variety  of  frequencies  to  calculate  the 
impedance  of  the  load  as  a  function  of  fre- 
quency. 

Measured  complex  impedances  of  these 
two  k^ds  are  shown  in  Figures  4  and  5.  The 
DIP  load  remains  essentially  resistive  up  to 
about  10  MHz,  after  which  it  becomes  reac- 


tive to  a  maximum  VSWR  of  1.5:1  at  100 
MHz.  Because  it  has  a  DC  resistance  of  68 
dhms<  there  is  a  small  mismatch  with  50 
ohm  equipment  at  low  frequencies  (VSWR 
=  L4:IK  The  experimenter  may  be  able  to 
get  better  results  at  VHF  frequencies  by  sim- 
ply clipping  oJT  pairs  of  resistors  with  a  pair 
of  diagonal  cutters.  However,  this  will  prob- 
ably resuil  in  a  higher  VSWR  at  low  fre- 
quencies. This  aside,  this  dummy  is  surpris- 
ingly good,  and  should  be  usable  up  to  about 


IMPDANCI  <M  AtMmma  COOlUHATtf 


mmW^tCM  Ot  AMUTTAMCi  COdttHHAf^ 


Fi^ttte  4.  DIP  dummy  impedance  /mm  0  to  200  MHz.  The  Smiih    Figure  5.  Radial  dttmmy  impedance  from  10  lo  :>iX)  MHz-  The  Smiih 
chart  is  in  expanded  form.  chart  is  in  expanded  font  l 
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500 


Frequency  (MHz) 


figure  6.  VSWR  of  dummy  antemms  at  various  frequencies,  included 
for  comparison  is  the  MFJ  264  dry  dunmiy. 


200  MHz.  At  300 
MHz  (noi  shown) 
the  dummy  be- 
comes very  reac- 
tive* resuhing  in  a 
calculated  VSWR 
of  greater  than  4: 1 1 

The  radial  load 
displays  excellent 
characteristics,  even 
well  up  to  the  300 
MHz  region,  reach- 
ing a  VSWR  of 
1.2:1  at  300  MHz. 
At  500  MHz  (the 
limit  of  my  signal 
generator)  the 
VSWR  is  1.3:1. 

For  comparative 
purposes  —  the 
impedance  as  a 
function  of  frequen- 
cy of  a  commercial 
load— the  MFJ*264 
was  measured  in 
the  same  wav  as 
those  constructed  in 
this  articlGn  Up  to 
500  MH/,  the 
VSWR  of  this  dum- 


Tabie  1,  VSWR  of  Dummy  Loads  from  0-500  MHz 


Dummy 
Ten  Tec  239 
MFJ  260  B 
MFJ  262 
MFJ  264 
Dtp 
Radial 


0-100  MHz 

1.1:1* 

1.3:r 

1.5:1* 

1.1:1  (<T3:1) 

1.3:1 

1.2:1 


200  MHz 
1.1:r 
1.5:r 

1.1:1  (<1.3:1) 

1.1:1 

1^:1 


500  MHz 
2:1* 


1.3:1  (<1.3;1) 

5:1 

1,3:1 


Pow©r**{W) 
75 
90 
200 
75 
40 
40 


Price* 

$60 
S30 

$eo 

$60 

$10 

<$10 


u* 


**m 


Manufiactyrer's  spedrtcatfons^  Where  botti  manuiacttirers  specifications  and  measured  ^alues  are 
available,  the  manutactLrer's  values  are  shovwi  in  parentheses. 
Continuous  duty. 
Prk^es  approximate. 


my  remains  bcbw  U:L  as  claimed  by  the 
manufacturer  (Figure  6).  For  compieieness* 
a  summary,  of  the  impedance,  etc,  ol"  a  few 
other  commercially-buill  dummy  loads, 
along  wiih  those  described  here,  are  com- 
pared  in  Table  1 . 

Conclusions 

Multi-resislor  dummy  loads  at  VHF  fre- 
quencies can  be  reaciive  and  resyfi  in  con- 
siderable VSWR  and  mismatch  to  the  trans- 
mitter. For  this  reason,  those  dummies  de- 
signed for  HF  operation  may  not  be  suitable 
for  proper  tuning  of  VHF  and  LfHF  transmit- 
ters. Therefore,  design  becomes  important  in 
that  the  simple  DC  resistance  of  a  dummy  is 
not  the  total  impedance  presented  to  the 
tran.smitier,  especially  al  VHF.  Two  designs 
are  offered  here  that  arc  easy  to  build  and  re- 
sult in  a  dummy  that  is  usable  into  VHR  are 
well  below  the  price  of  commercial  loads  of 
comparable  quality.  The  major  drawback  of 
these  dummies  is  thai  they  cannot  be  used 
continuously  with  high-power  transmitters. 
For  shon  periods  of  time,  say  up  to  about 
two  minutes,  you  can  use  these  dummies 
with  lOOW  HF  rigs  but  they  will  get  hot.  Ex- 
perience has  shown  thai  about  two  minutes 
of  key  down  at  80  W  will  melt  the  solder  on 
the  dummy  1 
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COLLINS  30S1  POWER  AMP 

1  KW  LINEAR  AMPLIFIER 

amplities  signal  from 
KWM'ZA  and  similar  S- 
Line  equipment  to  1 000  W 
PEP  using  4CX1 000 A/81 68 
PA  tube  (not  included). 
V  Requires  80  W  PEP  SSB 

\  and  60  W  PEP  CW  drive 

power.  Manually  tuned  in 
five  band  selections;  115/230  VAC  power 
supply.  Military  surplus  '^winged"  label; 
Not  like  new"!  30.6x17x16.8, 200  lbs  sh. 

USED-not  tested/less  PA  tube ....  $900.00 

4CXin00A/8168  TUBE,  used- 'lab  tested^ 

$195  w/PA  purchase 


Prtce»f  OB  Lima,  0  *  VISA.  MASTEB  CARD  fectpted; 

AJlow  ler  Shipping  *  Write  \^t  Igle^t  D^t^lj^i 

Address  DBpr.  73  •  Phone  41  a/^??- 6573  »  Fax  419^227-1313 
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ORCLE  7S  ON  READER  S^RVICg  CARD 


^ 


P. 


EC  TOR  riNDER 


ZERO -IN 
THE  SIGNAL! 


HAND-KELD 

PHASE  SENSE 

ANTENBIAS    FOR 

VHF  DIRECTION 

FINDING-  USES 

AKY  FM  XCVR- 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE.  TYPE 
VF-142  COVERS 
BOTH  2-MTRS  & 
220MH!!,   OTHER 
MODELS  AVAILABLE. 
WRITE  OB  CALL  FOR 
MORE  INPO- 
$3-50  SHIPPiKG  &  TYPE  VF-142 

CA-  ADD  TAXI    $139.96   619- 

A     RADIO  ENGINEERS      565-1319 

1/  3941  MT.  BRUNDAQE  AVE- 
SAN  DIEGO  CA,92111 


O  A  JUf  Amateur  Radio 
^^^iwi  Callsign  Database 

Find  Hams  qyiddy  and  easily  by  Callsign  or  try 
Name.  Search  for  a  specified  Crty,  Slafe.  or  Zip 
Coden  Prrnt  with  standard  or  customized  output. 
Ideal  for  mailing  lists,  QSL's  etc.  NEW  FOR  '94. 
search  filters  Ihal  allow  you  to  specify  FIRST  NAI^, 
LICENSE  CLASS.  AGE.  ADDRESS.  Of  CALL 
SUFFIX.  AREA,  OR  PREFDC, 

S^M  OptFon  files  include  County  Cross  Reference, 

License  Expirallon  Date,  Full  Date  of  Birth, 

Previous  Calls  afid  Date  Rrst  Licensed 

Requires  IBM  Compatible  PC,    17.5  M8  of  hard 
drive  spaoe,  and  high^ensity  fU>ppy  drive. 

NOW  AVAILABLE  ON  CDhROM 

Disk  Version  %Z^m         CD-ROM        $39.95 

SAM  OPTIONS  $7.50  each 

Shippsirg  and  Handling  $5  00 

RT  SYSTEMS.  (NO 

e207  STEPHANIE  DRIVE.  HLINTSVILLE,  AL  35602 

1-800-723-6922  or  1-205-882-9292 

V»sa,  MasterCard  or  Discover 
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SCARED  OF  THE  CODE? 


ITS  A  SNAP  WITH  THE  ELEQANTLV  SJMI>L£ 

MORSE  TUTOR  ADVA^EO  EDITION  FQH 
BEGINNERS  TO  EXPERTS— AND  BEYONO 

WOfM  Cocl«  teaching  sottw&r<  from  GGTE  ii  Hie 
mott  popular  in  the  world— and  for  good  reason. 
You'll  learn  quiclceat  with  the  mo«t  modern  teaching 
methods^ — Including  Famfl worth  or  standard  code, 
oo-scrven  ftaahcard^,  randont  character*,  word*  and 
b-lD^ons  of  cofTvers^tiona  guaremecrd  to  contain  every 
i^ulreti  cttaractcr  ever/  tJme — in  1 2  easy  ^eseona. 

Sneak  thfough  bothersome  plateaus  m  one  tenth  of 
a  word  per  minuts  steps.  Or,  create  your  own  drills 
and  p4ay  them,  print  tt^em  and  »ava  them  to  dialc. 
Import,  analyze  ai)d  conven  text  to  code  fof  addition- 
al d  hi  li. 

Get  the  software  the  ARRL  selte  and  uaea  to  create 
their  practice  and  (est  tapes,  Morae  Tutor  Advanced 
Edition  la  approved  for  VE  exams  at  all  levels,  Morse 
Tutor  la  great-—  Morse  Tutor  Ad va  need  E  di  lion  is  even 
better— and  ft's  In  user  selectable  coJor.  Order  your* 
today. 


For  ell  MS-DOS  computers  (including  laptopM), 

Available  at  dealers,  thru  OS  Tor  7^  or  send  S29.95 

'  ^  $4H  (CA  residents  add  7.75%  tax  )  to: 

GGTE,  P.O.  Box  34^.  Dept.  MS. 

Newport  Beach,  C A  9?65d 

Specify  ^^  or  ^^  Inch  dtsk 

(price  Includes  t  year  of  free  upgradea) 


7S 
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^CornerBeam? 

SWH  c  1.2:1  acfost  Uk  baad 

Gain  of  a  15  ft  Yaip 

N'o  dinKfsion  over  7  ft 

40  dB  Froqi-to  Back  Ratio 

60*  Hfllf-pwer  Bcamwidih 

Mounts  directly  tn  mast 

^iticalorHDn^4jn[aiI\:<hirLzaliQii  . 

:toctcT5  Si45.  220  MHz  S145,  70 cm  SI  11  Dual  144440  Si 05| 

U^isis  anly  IQ  lbs.  A^  $11  Shtppmg  df  H^milni^.    Into  Si 


V 


AntenrmsWest 

Box  5(TOfi2  Prnvu  UT  84605 


Order  RoiLinc 

m]  37jH4Z5 


ClRCi£  3Mi  ON  REAOEB  SEIiV]C£  CARD 


EVERY  ISSUE 
of  73 

on  microfiche! 

The  entire  run  of  73  from  October*  1960 
through  last  year  is  avaifabie. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  93 
pages  each  and  will  fit  in  a  card  file  on 
yoyr  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75.  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  (no  partial  sets) 
for  $2S5  plus  S5  for  stripping  (USA). 
Annuat  updates  available  for  $10. 

Your  fulf  satisfaction  is  guaranteed  or 
your  money  back,  Visa/MC  accepted. 

BUCKMASTER 
PUBLISHING 

"Whitehall" 

Route  4,  Box  1 630 
Mineral,  VA  23117 

703-894-5777 
800-282-5628 


THE  ADVANTAGES 
OF  BUYING  AZDEN 


len  you  buy  an  FM  mono-bander, 
factory-direct  from  Azden  (2,  6,  10,  220,  440),  or 
a  headset,  you'll  enjoy  these  great  advantages: 

FACTORY-DIRECT  SUPPORT:  Engineers  and  technicians 
from  our  factory  perform  all  service,  and  our  "all  ham"  sales 
stafF  has  years  of  experience. 

RELIABILITY:  Designed  to  \UL-STD-8ia  Azden  radios  are 
commercial  grade  and  virtually  "maintenance  free". 

COMPATABILITY:  For  Packet,  CAP  and  MARS. 

TWO  YEAR  WARRANTY:  Everything  is  covered  the  first 
year,  and  we  only  charge  for  labor  in  the  second  year. 


^AZDEN 


m  % 


MOBILES                     1 

PCS-?1I00H 

2  Meters 

PCS-?200 

220  MM^ 

PCS-7300H 

440  MHi 

PCS-7300HD 

4|40  MHz 

PCS-7500H 

6  Metw* 

PCS-7II0OH 

ID  Meters 

handmp:lds 

AZ-ll 

10  M*^«r« 

AZ-61 

6  Meiers 

AZ-aiA 

2  Meter* 

HEADPHONES 

HS.03 

With  Boom  Mk 

DM-IO         y-^ 

•^  VVithtiui  Mk 

»=^Mfc 


l#\# 


\>^ 


-  I 


"*■   ■*>.,  ..  **a»i* 


■-  '^. 


VISA 


"*-v*« 


*»o*ii 


TO  PLACE  ORDERS 
(ONLY)  CALL:  1-800-643-7655 

Koi'  liieraturcp  prices^  and  service  ta  !  (516)  32S-7^ 

or  urite  ro:  AZDEN  CORPOR/VTiON.  147  New  Hyde  Park  Road, 

Franklin  Square.  New  York  !  1010. 


Kimim^ 
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73  Review 


Number  3  on  your  Feedbacfc  card 


by  BUI  Clarke  WA4BLC 


The  Drake  SW8 

World  Band 
Shortwave  Receiver 

A  constant  companion,  at  home  or  on  the  go! 


R.L  Drake  Company 

230  Industrial  Drive 

Franklin  OH  45005 

Telephone;  (513)  746-6990 

Fax:  (513)  743-4576 

Price  Class:  S599 


I 


There  are  table^top  SWL  re- 
ceivers and  there  are 
portable  SWL  receivers.  Being 
a  hardware  hound,  I  was  nev- 
er very  much  impressed  by 
portable  SWL  receivers.  They 
always  seemed  lacking  in 
size,  weight,  sourKl,  etc.  Then 
along  came  the  new  Drake 
SW8,  a  semi-portabte  SWL 
receiver. 

Whal  Is  a  semi-portable  re- 
ceiver? First,  the  term  semi- 
portable  is  mine,  not  that  of 
the  R.L.  Drake  Company, 
manufacturer  of  the  SW8. 
Second,  It  is  a  receiver  equal- 
ly at  home  on  my  radio  oper- 
ating table  as  it  i$  on  a  picnic 
table  at  a  campgft)und.  on  the 
roof  of  my  car  at  the  airport^  or 
in  a  motel  room. 

Physically,  the  SW8  rs  not  a 
lightweight  (it  weighs  a  Itttla 


over  10  pounds  with  batteries)  and  rt  certainly 
won't  fit  in  your  shin  pocket.  But.  11  will  per- 
form on  a  par  with  most  table-model  World 
Band  receivers  costing  at  and  above  its  price 
class. 

R>r  portable  use,  the  SW8  uses  a  built-in 
41*  whip  antenna  or  other  external  antenna  of 
the  user's  choice,  and  is  powered  by  six  "D' 
calls.  For  fixed  use,  the  unit  is  powered  by  an 
AC  adaptor  and  connected  to  the  world  via 
any  number  of  antenna  types  that  can  be 
connected  via  PL-259  coaxial  connector,  or 
by  wire-type  terminal  connector 

Features 

The  SW8  comes  loaded  with  top-of-the- 
line  features,  yet  is  so  very  simple  to  look  at 
and  operate.  The  front  panel  consists  of  an 
ON/OFF  VOLUME  control,  TONE  control. 
TUNING  knob  and  a  multi-purpose  key  pad. 
It's  similar  to  its  more  expensive  relative,  the 
R8,  but  doni  let  the  simplicity  fool  you — this 
Is  a  very  powerful  receiver* 

The  Liquid  Crystal  Display  (back-lit,  amber- 


colored)  shows:  frequency,  bar-graph-type  S- 
meter,  band.  AGC,  memory,  clock,  mode, 
bandwidth,  and  more.  Readability  is  excellent 
due  to  the  generous  size  of  the  display. 

The  SW8  receives  the  shortwave,  AM 
broadcast.  FM  broadcast,  and  AM  aviation 
bands  (Air  Band). 

Receive  bandwidths  are  panel-selected  at: 
2,3, 4,  and  6  kHz,  making  it  easy  to  limit  adja- 
cent channel  interference. 

There  are  70  programmable  memories 
which  will  store  all  user*selected  parameters 
including  mode,  frequency,  bandwidth,  and 
AGC,  These  memories  can  be  selected  by 
number  or  tuning  control,  and  they  can  be 
scanned. 

A  selectable  AM  synchronous  mode  re- 
duces the  effects  of  fading. 

There  is  selectable  (fast/slow)  AGC. 

A  large  carrying  handle  doubles  to  hold  Ihe 
front  of  the  recerver  up.  for  viewing  ease. 

There  is  AM  squelch  for  the  aviation  band 
(on  the  rear  apron). 

Direct  digital  frequency  entry  Is  possible 
via  the  keypad. 

It  has  an  FM  stereo  headphone  jack  and 
an  external  mono  speaker  jack. 

Antenna  selector  switches  on  the  rear  apron 
allow  the  use  of  several  different  antennas. 

The  Manual 

The  operator's  manual  for  the  SWS  is  ade- 
quate for  most  users,  but  it  is  lacking  in  spe- 
cific technical  information,  block  or  schematic 
drawmgs,  and  an  explanation  of  the  theory  of 
operation.  However,  the  operational  inslruc- 
tions  are  very  complete,  and  at  no  tirrie  was  I 
at  a  loss  in  the  operation  of  the  receiver. 

A  convenient  log  for  listing  the  pro- 
grammed memories  is  included  in  the  back  of 
the  manual. 

Operating  the  SWS 

I  found  the  SW8  very  easy  and  enjoyable 
to  operate.  Simplicity  is  the  best  word  to  de- 
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ID-8  Automatic  Morse  Station  Identifier 

Compatible  with  Commefcjal,  Public  Saiety.  and  Amateur  Radio 
applications.  Uses  include  Repeater  identifiers.  Base  Station  Identifiers, 
Beacons.  CW  Memory  Keyers,  etc  Great  for  FCC  ID  Compliance 


MffiMirt  in  SOT,  t.BS*k112'k0  3S' 

AJl  connectOQ  cnade  wftti  mfcromHiUfiure  oksg  ^m  5sck«t  wm  cdor  coded  m^ss  ^fbchtd 

CMOS  inicrr^xDCi^sor  for  tow  vanage.  tow  current  opchTH^ioo  6  to  20  VDC  unnecELU!ef3  dt  (jm^ 

Low  dfstoftiof).  tow  iFTiDedjnca.  adju&tadli  sri^wavK  oulpu)  0  lo  ■!  volts  peak  \n  pta^ 

Crystat  conti^lled  fer  hiighi  ac  curacy 

Tr-flnsmitler  PTT  oulput  {to  key  iransmicfer  while  ID  iS  fiflinfl  seni),  is  an  open  coElector 

transistor  thai  will  handle  AG  VDC  at  30Dma. 

Fttid  programmable  wilh  SUPPLIED  keyboard. 

ConlkmaEion  tone  tp  Inolcalfl  acceplRfl  parameter,  pljs  tones  |c  indicala  orogfammtng  error, 

AH  prDgrammrng  Is  stor&d  In  a  non-voCatile  EEFRDM  wttich  iiay  be  altered  at  ary  time 

Message  tength  over  200  Characters  long 

Trugger  \D  lAiim  aciive  twgji  or  icmv 

JnhibtT  to  wfit^  active  tiigh  or  \fMt  Will  isid  irff  ID  until  chinnel  is  clear  «f  iraffc 

Generates  repeals  courtesy  tone  ai  end  ot  leer  transmission  d  enaii^ 

Dbiitle  sided  t3>e  3na  mouiviiig  hardwai^e  sLpfilted  lor  qmk  rnounttng. 

Otiecattng  tempeistwe  rangi.  -30  Otq^^s  C  Id  +{i5  di^^aes  D. 

^ijl  one  yev  lan-^nty'  «it!en  teumed  \o  ttm  lactory  lor  repair 

moHfaie  one  day  diiwry 


Programmable  Features 

•  fO  mtervsi  fmef  from  t*99  mnuies 

•  iD  twid  oft  timer  trom  0-99  sscmds. 

•  €W  me  frei^iseficy  from  100  ft/  to  3Q0O  hz. 

•  Pnjni  porch  tielay  mtervnf  tmm  0  lo9  9  seconds 

•  CWor  f\/iCW  operation. 

$89.95  each 

pragramnting  keyboarti  included 

COMMUNICATIONS  SPECIALISTS,  INC. 

f42t<   AjL.."    :Af  I  Ak'EULit   ■  Oft At^Gt     CA  3266^4296 
(7t4^  9^30^1  •  M*  frf4i  9^4  34?0 
Enhrm  U.S.M.  iSOO}  9S*  6547  >  FMX  f90Ci  42^2416 


Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-1 


ART-1 :  A  complete  inl&rface  system  tor  seiyJ 
and  rfecffive  on  CW,  RTTY  (Baudot  &  ASCII)  ar>d 
AMTOfl.  for  use  *riiti  the  Commpdofe  B4/12& 
computer.  Operating  program  on  4tsk  tnduded. 

S1 99.00 


AIR~1 :  A  compFete  imerface  system  for  ^nd 
and  receive  on  CW,  RTTY  (Saudo^  &  ASCII)  and 
AMTOR,  for  use  wrth  Commodore  VIC-IIO. 
Ope  rating  program  in  ROM. 

$99.95 


SWL'  A  fecelv©  only  cartridge  fof  CW.  RTTY 
(Baudot  &  ASCII)'  for  use  with  Commodore  &4/ 
128.  Operating  program  in  ROM. 

$69.95 


AIRDISKr  An  AIR-1  type  op- 
erating program  for  use  w^tti 
your  rnlertace  hardware.  Sotti 
VK>20  ajvj  QS4/128  pmgrams 
on  one  disk.  $39.95 

AIR-ROM:  Cartridge  version 
0(  AIRD^SK  for  C64/!  28  only. 

$59  95 

MORSE 
COACH 


MORSE  COACH:  a  eompl«t0  teaching 
and  testrng  program  for  learn l'r>g  the  Morse 
code  In  a  cartridge. 

ForC64orCl2a.  $49-95 

VEC  SPECIAL  $39.95 


G  AND  G     ELECTRONICS 

OF  MARYLAf^jO 


CIRCLE  %Q  ON  READER  SERVICE  CARD 


8S24   DAKOTA  DRIVE,   GAITHERSBURG,  MD    20877 

(301)  258-7373 


169  OH  READEft  SERVICE  CAHO 


OUR  GATEWAY  TO  THE 


/tndow 


Lit    lllfcx  JMl<  . 


3f  Cr^)-  Line  Map 


M^  liP*l^ 


IJit^ity  Liwt.Uft't  i<  it  pint  cfJiUin'li'iiidoM:-.  ^.j  tuul  Jlum'iVniiimi'^  '7'Ijjj, 


HamWiiidows  broadens  rhe 
estpcrience  of  Aniaccur  Radio  opera- 
dons^  opening  A  visual  intefpreca- 
tiofi  of  the  wodd  \Vu  r>ow  only 
hear.  Our  intoactivt  compufer 
SDifi^'aric  programs.  In  essence,  ^^cs 
you  a  passport  to  the  woHd 

Tbc  bw<osi  cno^'-kvcl  software 
program;  Hairi'^ndows  Radio 
Cooscniaiofi  Set  gj^xs  you  rBe  fro- 
dofiL  CO  buiidt  and  control  vour 


Amateur  Radio  Stidon* 

if  youVe  2  power  operator ^  rhen 
Ham^indows  23  is  for  vou. 
Receive  the  Radio  Consrrucrioii 
Set,  TNC  window  and  a  sdeoicm 
of  iuU  color  screeiis  which  allov^^ 
yOM  to  2cces&  a  compureri^  staaan 
lo^  Grey  Line  Map,  CL'\  Wodd 
Fao  Book  and  SWL  window. 

HairfWindows  Plus  3.0  gives  you 
all  the  features  of  Ham^ltidows  2.3 


widi  SVGA  cornparibility,  new 
awards  Tracking  and  Tcponing,  and 
mu4:h  more*  The  idea  of  a  Personal 
Conmiunicarions  Control  Center 
becomes  a  rcaliT)',  all  in  diis  casj'-ro- 
ustf  software  program- 
All  thiee  of  our  prngt^Jtis  ha^-e 
both  V^F  and  HF  control  k»r 
vTHirTNC's  and  radio.  Thcf'ie 
compatible  wiih  Kenwtiwlt 
Yacsu  and  ICOM  radios  to  maloc 


ORLD. 


HamWindows  a  sophisticaicti  link 
lo  vour  Amateur  Radio  stadon. 

Pka^  contact  us  or  your  local 
dcaJcT  ftir  more  informaiion  on  an)r 
of  our  prog;nim& 

Hani^ndows,  Inc 


C714}  7294222  E\\  T"  4)  644-6277 
CoBipiSaK:  727a  3514  GBS:{7Nj  7394257 
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scribe  its  operation,  but  do  not  equate  sim- 
plicity to  limited  performance, 

For  testing  purposes,  I  used  a  Carolina 
Windom  antenna  (available  from  The  Radio 
Works.  804-484-0140)  at  my  station  location, 
and  a  selection  of  active  antennas  for 
portable  use.  In  general,  I  found  the  built-in 
wtiip  antenna  to  be  of  limited  use  for  world- 
band  reception.  It  was,  however,  excellent  for 
AM  and  FM  broadcast  and  the  Air  Band. 

I  was  first  impressed  by  the  receiver's  ex- 
cellent tonal  quality.  There  is  a  real  presence 
to  the  sound  reproduction  and  the  TOME 
control  has  real  authority.  Voices  seem  to 
le^  ou!  at  you. 

The  receiver  Is  very  quiet,  with  no  dis* 
cernible  internally-generated  noise  from  the 
microprocessor  (an  unfortunate  side  effect 
too  often  heard  in  modern  receivers). 

There  are  three  methods  of  direct  frequen- 
cy selection  on  the  SWB:  ^^ 

1 .  Seiection  can  be  made  by  man- 
ually rotating  a  tuning  knob. 

2.  Or,  press  the  UP  or  DOWN  fre- 
quency buttons  that  step  through  the 
bands  at  10  kHz  or  9  kHz  (se- 
lectabte  on  the  AM  broadcast  band), 
100  kHz  on  the  shortwave  bands 
and  FM  broadcast  band,  and  12.5  ^^ 
kHz  on  the  Air  Band.  Digtel  readout  Is  dis- 
played to  100  cycles.  Stepping  is  continuous 
while  either  button  is  held  down. 

3.  Also,  you  can  use  direct  digital  entry  via 
the  keypad.  This  is  extremely  handy  for  quick 
movement  from  one  frequency  1o  another. 

Strong  adjacent  channel  interference  can 
be  reduced  by  use  of  the  ATT  (attenuate) 
control  and  proper  selection  of  bandwidth.  To 
some  extent  the  audio  TONE  control  will  help 
also. 

The  receiver  selects  the  proper  antenna  for 
the  band  chosen,  based  upon  selections 
made  from  switches  on  the  rear  apron.  For 
example,  I  connected  the  Carolina  Windom  to 
the  80-239  connector  as  antenna  one  and 
switched  the  shortwave  antenna  select  switch 
to  #1 ,  I  than  put  the  FM/alr  antenna  select 
switch  on  whip.  Thus>  when  changing  from 
shortwave  to  FM  broadcast  or  the  Air  Band^ 
the  receiver  chooses  the  correct  antenna. 


Although  not  used  In  this  test  the  #2  an- 
tenna connector  is  designed  for  wire  termina- 
tion and  provides  connection  for  300  ohm 
VHF  antennas  and  a  choree  of  500  or  50 
ohm  shortwave  antennas.  [Manufacturer's 
Note:  Although  ft  is  not  marked  on  the  cabh 
net  this  unit  also  has  a  batun  on  tf?fi  VHF 
antenna  terminals.  You  can  attach  a  75  ohm 
antenna  by  connecting  one  lead  to  either  ter- 
minal  and  the  other  to  ground.} 

The  beep  tones  produced  when  the  keys 
are  pressed  helps  to  monitor  what  the  receiv- 
er is  doing.  For  example,  the  beeps  are  cod- 
ed by  length  and  note  to  indicate  different 
functions  or  error  conditions. 

My  test  site  is  located  about  14  miles  from 
two  regional  airports  (one  shared  witin  a  mili- 
tary reserve  unit).  I  found  no  problems  in  re- 
ceiving most  aviation-reiated  communications 
using  the  built-in  whip  antenna.  For  a  quick 


'7f  does  Its  job  very  welt  and  has 
outstanding  audio.  It  will  serve 
well  on  a  desk,  and  being  portable 
only  makes  it  more  versatile. 


ff 


check  of  the  cun^ent  weather  conditions  at  the 
airports.  1  switched  to  the  Automated  Termi- 
nal Information  Service  (ATIS)  frequency. 

When  Jistenifig  to  international  broadcasts 
I  found  that  the  choice  of  bandwidths  aided 
cx>nslderably  in  interference  elimination.  Also, 
there  were  times  when  I  used  the  ATT  con- 
trol. The  fidelity  from  the  speaker  was  ^ry 
pleasing  to  me,  particularly  when  listening  to 
music  (true  not  only  tor  shortwave,  but  tor  lo- 
cal broadcast  also).  The  AM  SYN- 
CHRONOUS feature  does  very  well  in  reduc- 
ing the  effects  of  fading;  however,  the  receiv- 
er's frequency  must  be  set  very  accurately 
for  proper  use.  if  you  set  the  frequency  incor- 
rectly, you  wili  be  reminded  by  a  whistling 
sound. 

Using  SSB  (single  sideband).  I  was  able  to 
listen  to  the  amateur  radio  bands.  This  al- 
lowed me  to  monitor  the  various  nets  I  partic- 
ipate in,  white  away  from  my  station.  Here 


again  I  noted  that  the  audio  appeared  to  re- 
ally jump  out  at  me. 

The  70  memory  locations  are  all  user-pro- 
grammed and  will  store  frequency^  mode, 
bandwidth,  AGC  setting,  attenuator  selec- 
tion, and  synchronous  detector  (if  chosen). 
When  a  memory  is  selected,  the  tuning  kiKib 
can  be  used  to  tune  up  or  down  from  the 
memory  frequency. 

Scanning  is  done  by  memory  block,  by 
time.  There  are  six  blocks  of  10  memories 
each.  Each  frequency  is  checked  tor  five 
seconds.  Memory  positions  can  be  tagged 
for  SKIP,  and  will  not  be  checked  during 
scanning. 

The  internal  clocks  {two  2 4- hour  units)  al- 
low for  locaf  and  UTC  time  to  be  selectively 
displayed,  i  set  them  to  WWV.  and  when  I 
rechecked  them  two  weeks  later,  they  were 
on  the  money.  The  times  can  be  set  to  act  as 
^.^  a  clock  radio  with  wake-up  and 
good-night  features,  or  as  event  fea- 
tures capable  of  selecting  specific 
memories  at  user-programmed 
times. 

While  testing  the  receiver  In 
preparation  for  this  review  1  found 
the  SWS  could  easily  become  a  con- 
^^^  stant  companion.  It  was  my  alarm 
clod^.  window  lo  the  world,  monitor  of  the  HP 
amateur  radio  bands,  airport  buddy,  and  re- 
producer of  Ckauntry  Western  music  when  I 
tired  of  all  else. 

R  eco  m  me  nd  atton 

Drake  has  done  a  nice  job  with  the  SW8 
receiver,  it  does  its  job  very  well  and  has  out- 
standing audio.  It  will  serve  well  on  a  desk, 
and  being  portable  only  makes  it  more  versa- 
tile. 

I  do,  however,  have  two  recommendations 
for  improvement  to  the  receiver: 

1.  Provide  a  means  of  covering  the  selec- 
tor switches  on  the  rear  apron  to  make  them 
dirt-  and  sand -proof. 

2.  Instail  a  preamp  for  use  with  the  built-in 
whip  antenna  when  tuning  the  World  Bands. 

Overall*  1  can  comfortably  recommend  this 
receiver.  It  does  what  it  is  supposed  to,  and 
does  it  with  class* 


WEATHER  FAX 


S*1«Jlil«  &  HF  FAX  for  iSy     C4&fi*« 


•0 


Shown 

20  LEO  Tuning  Aki 

^•tureit  ProoKsss  WEFAX,  VIS  4  IR  NOAA  ME< 
TIOR.APT240LPM,  120LPM  &HFWEFAX  Connects 
to Compular Un«  Pnniar  PcHi  Ths  ^dhwanwam  cre^lod 
by  Of  Ralph  E  Taggart.  WBBOAT  For  dtttaiis  sh 
Chaplsr  S,  Frtlh  Edition  of  th©  W&^her  SateH/te  Hand- 
book 

Compl#1eKltOnly $1S9.9S 

Assembled  8i  Tested  .... .............,...$189.9S 

Optional  20  LED  Tuning  Aid add  $  40.00 

CA  res,  ^dd  7. 75%  saf&s  tax.  SSH:  S€.50(insur&d}. 

farefgn  ofd^fs  add 20%.  For  catiihg  ^snd 

f&g^^l  siz^  BASE  (52c}  to. 

"VI 


A^A  Engineeriag 

2521  W.  Lb  Palma  «K  *  Anaheim,  CA  92801 
(714)  9522114  -  FAX;  (714)  952-32^0 


The  World  of  Ham  Mo 
CallsigD  May  94  Database 

Tht  Wcrid  of  Kun  R^<o  Cfy  kQM  utriUf^l^ 
" :  FCC  amueur  call  iig»  ■*-"* — '  ^cim  o«cr 
~:  K'fO  IS  hini  oriili  fa  |aH  tccond^  with 
CAILS[GN  A  O-Bms^  dMi  file  ii  «tfo 
induded  for  ■■  your  tfeciil  nlldiiii 
ipfjliotiiHi  QttiH  Von  mftl  fvcci^ie  the  liiefl 
ickun  in  hon  radio  soFiww  propuw 
coiVfl-Enf  jili  tiTt  utitintr  cad^piHek  riarn 
pffifiBOTinci^  all  owcr  the  world  Id  rDVIE\\' 
guidr  you  «hii«  i^vewmg  uvtrc  T.lKKl  IHM 
IHogrun  fjl«.  uvrr  LOCKS  ndio  fnndj„  md 
ihousaiids  or  SWL  frequcJUcici..  Available  by 
sul^crifnion  three  limeii  a  ytav  in.  May. 
Scpcuimben  &.  JiLrmary  Un  SW  tiS,  %\m 
Foreign.  May  94  isHuc  S4()  p)u>  Nhippinji 
USA  S3,  Ovcmiihi  USA  %\Q,  Forciin  uinruii 
tS,  ATiiSot'n  PO  Boa  6(jfi,  f4tw  Cumber  I  Mnd. 
PA  17070  0666  U5A        FAX;  7 1 7^38-6767 

AmSoft  717-938-8249 


ChasstsKfis 

Cabins  Kits 

Assemtiiea  Cablnels 

Slope  Box  Kfls 

UHF  &  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelve 

Rad(  Equfpm^  Cal)inets 

Antenna  Gfounding  Kits 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  enctosurea 


Small  sheets  Afuminum  and  Brass 


Charles  Byers  K3iWK 

5120  Hinriony  Grove  Road,  Dover,  PA  1731S 

Phone  717-292-4901 


6PU  arK]^:30PMEST.  Ev«9. 
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Specifications 

Frequency  Range 

500-30,000  kHz  (0.5  -  30  MHz) 
87-t08  MHz  (conr^mercial  FM  band) 
1 1B- 137  WHz  (aviation  band) 

Modes 

AM,  USB.  LSB  modes  (0.5-30  MHz) 
AM  mode  only  for  1 18-137  MHz 
FM  mode  only  tor  87-1 08  MHz 

Sensitivity 

SSB:  <£  uV  (.5-30  MHz) 
AM:  <2.0  mV  {.5-30  MHz) 
AM:  <4.0jiV  (118-137  MHz) 
FM:<4.0^iV(S7'108MHz) 

Frequency  Stability 

+/-10  ppm  (0-50  degrees  C) 

Frequency  Accuracy 

IM'  100  ^^  (at  25  degrees  C) 

Selectfvtty  AM/SSS 

6  kHz  at  -6  dB  (<12  kHz  at  -60  dB) 
4  kHz  at  -6  dB  (<9  kHz  at  -60  dB) 
2.3  kHz  at  -6  dB  (<5  kHz  at  -60  dB) 

IF  Frequencies 

AM/SSB 

1st  IF:  55.845  MHz 

2nd  \f:  455  kHz 

FM 

1st  IF:  10.7  MHz  (single  conversion) 

Image  Rejection 

>60  dB  (,5-30  MHz) 
>60dB  (118-137  MHz) 
>50  dB  (87-1 08  MHz) 

IF  Rejection 

>80dB(1s1IF) 
>80dB(2ndlF) 

Dynamic  Range 

>95  dB  a!  20  kHz  spacmg  SSB  2.3  kHz  bandwidth 

IP3  Intercept  Point 

>+10  dBm  at  20  kHz  spacing 
>-20  dBm  at  5  kHz  spacing 

AGO  Performance 

Threshold  1.0  ^V 

Attack  Time  1  mSec 

Release  Time                        Slow:  3  sec 

Fast:  300  mSec 
<4  dB  change  in  audio  output  for  100  dB  RF  input 
change,  referenced  from  the  AGC  threshold  point. 

nternal  Antenna 

41"  metal  telescoping  whip  (al  bands) 

Antenna  Inputs 

0.5-30  MHz:  S0*239  (50  ohm  coaxial  connector) 
or  three-temninal  compression  connector  for  either 
50  ohm  or  500  ohm  and  ground  connection. 
87-108  MHz:  300  ohm  balanced  input 
11 8-137  MHz:  300  ohm  balanced  input 

Audio  Output 

2.0  watts  into  4  ohm  speaker  at  less  than  5%  distortion 
with  a  9  VDC  supply  voltage.  Line  audio  output  is  300  m 
Volts  at  4.7K  ohms. 

DC  Power  Requiramerrts 

Input:  7-10  VDC  at  1  amp.  Can  be  supplied  from  AC 
Adaptor,  external  DC  power  supply*  or  (6)  internal  "D" 
cells. 

Operating  TempeiBlure 

QQ\o  +  5Q  degrees  C 

Weight 

10  lbs.  (includes  AC  Adaptor,  batteries  NOT  tnduded) 

Dimensions 

11.5"x5.25-x13'{WHD) 

AC  Adaptor 

Input  120  VAC  at  15  watts,  output  9  VDC  at  1A 
(as  supplied) 

CABLE  X-PERTS,  INC. 


,16/FT 


,32^FT 
JC/FT 

.15/FT 
.t3/FT 


COAX  1MFT/UP   SOOFT 

FLEXIBLE  9913  LTV  RES  DIRECT  BUHJAL  JACKET      62/FT      ift.'FT 

9&1  a  EQUAL  UV  RESISTW^T  JACKET 

RG  213AJ  MIL-SPEC  DIRECT  BURLAL  JACKET  .. 
RG  B/U  FOAM  95%  Bi^lO  UV  RESJETAI^TT  JACKET 
RG  MINI  0X  BLK,  CLR  o^  SILVER  JKT  {UV  RES), 

RG  Sa^U  SCUD  CENTER  CONDUCTOR 

RG  58A.iJ  STRANDED  CENTER  CONDUCTOR... 

RG  ^4ZV  DBL  SILVER  BRD  TEFLON „ 

HG  JS*/U  DBL  SILVER  BRD  UA  JACKET.... 

HQ  nu  FOAM  PE  SOLID  CENTER  35%  BRD.,.. 
*S0  OHM  LAOOEH  LIME  ISGA  SOLID  CWCONO 
72  OHM  HEAVY  Di/TY  TWN  LEAD  i2GA  ffTHD.. 
3M  OHM  HEAVY  DUTV  TWiN  LEAD  1BGA  STRD 

lMR  SOO  low  loss  (LIK£  I/Z*  HAROUNE^ 

LWR  4D0  LOW  LOSS  [SlMtAH  TQ  990} ...™._ 
LMR  2-40  iOW  LOSS  (MINI  8  *«"=; 

nOrOR  CABLE 
STANDAFID  DLTTY  f9  COND}  2/lB  &^  UV  RES^ 
HEAW  DOnr  f8  COND)  216  6*20  UV  RES  JlCT 

leOAAC  QRAY  PVC  JACKET  ._ 

itOAlJC  GRAY  i*VC  JACKET 


.4aFT 

izrr 

15^FT 


,4<VFT 

.^SfFT 

i:vFT 


1,47/rr  Hi  FT 
.3TJPT     J5/FT 


ta^T 


ANTENNA  WIRE 
14GA  !68  5TT(  BUFEFtFLEX  LffAGULATEQ- 


-07/FT 


IS^FT 
074T 
tftFT 

PRICE 

£2t.D0^A 
$23.COEA 
S2«0&EA 


'  iGA  7 '22  HAFID  PRAVW4  BC  L»WSULATED_ 
14GA  SOUO  •COPPEPWELD'  UWfSULATlD,- 
D  ACTON  tlOPE  D64.^  eflC  3  ir  7m»  TEST.^- 

BALUNS 
W^AU  r:|  V  4.^  U-^Oiaiz  TTIAf4SR)mER  TYFE 

W2tw  i:t  ES^acMHz  cufwrr  tvfe  dipole  or  B£am 
o«o<NMe5Rv»crr_ 

TOGA  2iC  REaSiJC  25IT  510.30  MTT  $20  00  lOOFT  ¥3a  00 
IZGAaCRSMUC  25fTS7  50    aSTSISOOtOOFT  S2a  OO 
1  ^  T  WNED  COPPER  BfU?0  tOFT$104»  MFT  S»  00  tOOFT  f75.{» 
1^*T1NI«0  COPPER  BRD  25FTS12  OO  SOFT  S24  00  lOOFT  $40.00 

CONNECTORS 

PLZSiSi.VERfTEFLON'GOLDTLP    lOPKSSflOO     25PKSSa5  00 

-»r  CONNECTOB  S  L VE  =^  OOLT?  TTPl OPKS  S3£^S0    aSPKS  *75.00 

MORE  fTEMS  STOCKED™ 

CABLED  WIR£  CUT  TQ  YOUR  SPECIFIC LENGmt 

ORDERS  ONLY:  800-828-3340 

TECH  INFO:  708-506-1 886     

FAX:  708-506-1970 

113  McHenry  Rd.,  Suite  240 

Buffalo  Grove,  IL  60089-1797 


TH 


^t 


For  Complete  Utersture  MbU  SASB 


hn^t  Your  Radio  Worth  The  Investment? 

Protect  It  With 

THE  PACK-IT 

FROM  TRANSEL  TECHNOLOaES 


RmSEL 


TEmmmes 


Protet^t  your  NT's,  Cellular 
Phonei,  Pagers,  and  any  other  devices  you 
carry  that  may  be  subject  to  damage. 

The  PACK-IT  ft  made  of  1/4"  neoprene 
material  which  Is  safety  beK  sewn  to  the 
nylon  protective  backing.  The  PACK-IT 
doesn't  frey  like  many  other  materials  and 
is  sate  to  wash  whenever  needed. 

The  strap  and  2"  beltloop  is  made  from 
commercial  grade  webbing  and  is  secured 
in  the  front  with  a  Velcro  hook  and  loop 
assembly. 

The  PACK-IT  doesn't  wear  the  radio  like 
leather  and  protects  the  radio  from  the 
tmatl  falls  which  occurs  in  everyday 
usage.  The  neoprene  material  is  a  cushion 
material  which  not  only  covers  the  radio 
but  also  protects  it.  Various  sizes 
available  so  call  for  the  size  to  fit  your 
need 

Made  In  The  USA! 

$15.95  4  S3  00  S&H 

1  (800)  829-8321 

Dealers  Welcome 
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73  Review 


Number  9  Ort  your  Feedback  card 


by  Larry  Antomtk  WB9RRT 


JPS  Communications,  Ina 

P.O.  Box  97757 

Raleigh  NC  27624-7757 

Telephone:  (919)  790-1048;  Fax  (919)  790-1456 

Order  line  (800)  533-3819 
Price  Class:  S249.95 


JPS  Communications'  NRF-7 

Clean  up  your  audio  with  state-oMtie-art  DSP! 


eai  hams  don*t  use  audio  filters ."  This 
.was  the  prevailing  wisdom,  at  least  until 
a  few  years  ago.  If  you  were  using  an  "add- 
on" audio  CW  filter,  for  instance,  it  simply 
meant  that  you  were  loo  cheap  to  spring  for 
the  optional  narrow  crystal  IF  filter  thai  went 
Into  your  rig.  Even  worse,  it  might  have  meant 
thai  your  rig  was  so  cheap  that  it  didn't  even 
have  an  option  for  different  IF  bandwidthsl 
Heavens! 

A  narrow  crystal  IF  filter  was  obviously  the 
way  to  go— as  long  as  money  wasn't  a  con- 
cern.  An  IF  filter  would  produce  steeper 
"skirts"  than  an  audio  filter,  and  prevent  adja- 
cent signals  from  overloading  the  AGC  circuits 
and  wiping  out  your  receiver  entirely  Audio  fil- 
lers were  also  prone  to  "ringing "  While  they 


might  enable  you  to  pick  signals  oot  of  a  pile- 
up,  the  very  act  of  listening  to  a  cheap  audio 
CW  filter  for  an  entire  contest  coutd  drive  an 
operator  bananas.  (Imagine  listening  lo  some- 
one hitting  a  steel  pipe  with  a  wrench— with 
your  head  undenwaterj 

It's  hard  to  get  rid  of  preconceived  notions, 
but  audio  filters  are  not  what  they  once  were. 
The  main  reason,  of  course,  is  that  it's  now  a 
digital  world.  The  NRF'7  from  JPS  Communi- 
cations makes  use  of  technology  that  was 
non-existent  (or  economically  unavailable)  just 
a  few  years  ago.  Bui  what  makes  a  digital  au- 
dio filter  better  than  a  conventional  analog  au- 
dio filter? 

The  main  fundton  of  a  filter  Is  just  what  the 
name  implies — It  filters  out  unwanted  signals. 


An  IF  niter  does  this  at  the  IF  frequency  by 
providing  a  low  ImpedarKie  at  the  main  IF  fre- 
quency*  and  higher  impedance  as  the  fre- 
quency varies  from  the  center  frequency.  Ob- 
viously, the  faster  the  impedance  goes  up  as 
the  frequency  varies  from  the  main  IF  fre- 
quency, the  sharper  the  response  of  the  filter 
(the  steeper  the  "skirts").  In  other  words,  the 
sharper  the  filter  response,  the  thinner  the 
"slice"  of  band  that  the  filter  will  pass. 

An  audio  filter  works  in  a  similar  manner, 
except  that  it  operates  on  the  audio  tones 
from  the  speaker  rather  than  the  IF  frequen- 
cies. For  instance,  an  audio  filter  configured 
for  CW  might  have  a  center  frequency  of 
800  Hz.  It  will  provide  little  or  no  attenuation 
at  800  Hz,  but  the  attenuation  will  increase 


WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BEST! 


Our  LM-470D  is  now  re-designed 
to  hold  15  ft.  of  antennae  at 
70  mph! 

Tri-Ex  builds  the  finest  in  crank- 
up,  free-standing  or  guyed  towers. 
All  towers  are  complete  with  rigid 
concrete  base  mount. 

CAU  FOR  DISCOUNTS  ON  SBICTiD  MODUS! 


■  >rtti  ■ 


TOWER  CORPORATION 

7182  Rasmussen  Ave,  *  Visalia,  CA  93291 
CeiebrBting  our  40th  year 

m^th  the  best  vatues  ever! 


TO  ORDER  CALL  TECH  SUPPORT 

800-329-2393      209-651-7859 

FAX  209-651-5157 
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210  Utica  Street  Tonawanda,  NY  14150  (716)  692-5451 


r^ 


POWER  AMPS 
&  PREAMPS 

AM  &  FM  2.0  Mh2  - 1.2  Ghz,  2.0  Mhz  -  2.3  Ghz 

$75.00  to  $450.00 

Special  Power  Amplifiers  for  "Rabbit"  Linear 

ATV  Transmitters  -  Transceivers  - 
Down  Converters  70  CM  Up 

HTS  Systems  -  "900  Mhz"  10-15  W.  Output 

FM 

Bricks  on  Boards  2  Mtrs.  through  1.2  Ghz 

Others  products  inc.  AT\^  samplers 

Write  or  call  for  catalog 


CIRCLE  339  ON  READER  SERVICE  CARD 


RADIO  ELECTRONICS 

AND 
COMMUNICATION  TECHNOLOGY 
MADE  EASY— NO  SHORTCUTS!! 

>-  FULLY  UNDERSTAND  THE  BASICS— 
STEP-BY-STEP 

>  BOOKS  PACKED  WITH  DETAILS,  EXPLANATIONS 
AND  ILLUSTRATIONS— EXCELLENT  FOR  SELF 
AND  CLASSROOM  STUDIES: 

1.  Matter.  Energy,  and  Direct  Current 

2.  Alternating  Current  and  Transformers 

3.  Electronic  Tuljes  and  Power  Supplies 

4.  Solid  State  Devices  and  Power  Supplies 

5.  Amplifiers 

6.  Wave-Generation  Circuits 

7.  Propagation,  Transmission  Lines  and  Antennas 

8.  Amplitude  and  Phase  Modulation 

9.  Microwave 

.75  each 

Plus  S.75  eac  S&H 
(FOREIGN  ORDERS  S&H  $1,50) 

30-DAY  MONEY^BACK  GUARANTEE 

Call  Today:  1-800-300-3294  ext/sec  6137 

MCAflSA  ACCEPTED  Of 
SEND  CHECK^M  O,  (NOCO.DO  TO: 

LATHROP  PUBLICATIONS 

P.O.  BOX  207 
UPPER  MARLBORO  R/ID  20773 


VIDEO     SYSTEMS 

MINrCAMERA  £a^k 

Size:  1x1x2  in.    Weight:  2.5  oz.        ^t-,^ 
Power:  7-l4V/80mA.  Sens:  2  lux  @  fl.8 
Lens:  3nim,4mnT   Output:  NTSC@  IV, 
The  camera  has  been  used  in:  ATV,  Security 
and  Survetllancc,  R/C  airplane^s  and  Robots! 
$269  +s/h 

TRANSMITTER.  434MHz. 

ATVM-70,  a  80mW.  Mini-size  lxL3  in..  2.5  oz. 
Power:  7-9.6V/80mA, 

$  1 29  +s/h 


Satisfaction 

Guaranteed! 


DOWN-CONVERTER 
For  434  MHz,  Low  noise 
MOSreT  front-end  for 
greater  sensitivity.  Output 
on  TV  channels  3-4* 
$»9  +s/h 


Order  Now, 

from  stock! 
(800)  473-0538 

or  (714)  957-9268 
for  technical 
informatioiL 


MICRO  VIDEO  PRODUCTS 

1334  S.  Shawnee  Drive,    Dept  H 
Santa  Ana.  CA    92704-2433 
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CIRCLE  197  ON  READER  SERVICE  CARD 


I 


TOLL 


F?{»eiiT 

FT-fOSB 


YAESU  Jk 


NEW! 


FT-ftW 


SAVE' 


FT-ltR 


FT-a*WH 

FT-asanii 


"■^fW 


CALL  FOR  ALL  KENWOOD 


CALL  FOR  ALL  YAESU 
RADIOS  &  ACCESSORfES 


PRICING  AND 
ORDERS  ONLY 


o 

ICOM 


SAV£' 

Manutactu/efs 
Coupons 


tciei 


NEW! 


IG^34«N 


^-?;iMW 


IC-TBT' 


VCr^f^ 


0731 

CALL  FOR  ALL  tCOM 


AZ-es 


STANDARD 


ossm/it 


■  U-IV' 


i     ^ 

CALL  FOB  ALL  STANDARD 


AUNCO 


SAVE" 
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greatly  at  750  and  850  Hz,  increasing  as 
the  tones  move  away  from  the  center  frequen- 
cies. 

The  ideal  filter  woutd  have  attenuation  that 
would  increase  to  infinity  as  soon  as  the  de- 
sired cutoff  frequency  was  reached  (a  vertical 
"skjrt").  In  the  reality  of  anabg  circuitry  this  is 
not  possible,  doe  to  circuit  design  considera- 
tions^ component  tolerances,  and  financial 
problems.  In  either  the  !F  or  the  audio  filter, 
then,  the  attenuation  increases  gradually, 
rather  than  sharply,  as  the  frequency  moves 
off  from  center  frequency*  But  what  if  we  didn't 
have  to  deal  with  the  design  problems  of  fit- 
ters made  with  toroids.  or  active  IC  circuits? 
What  if  we  were  just  dealing  with  numbers? 
As  an  example,  what  tf  instead  of  filtering  the 
audio  signal  we  just  ted  it  into  an  analog-to- 
digital  converter,  and  wound  up  with  a  stream 
of  numbers?  We  cou]d  then  analyze  the 
stream  of  numbers  and  determine  what  was 
useful,  and  what  wasn't 

In  our  CW  example,  we  could  jost  check 
and  see  what  numbers  were  part  of  the  750  to 
850  Hz  bandwidth  Ihal  we  desired.  If  a  num- 
ber came  along  that  wasn't  part  of  this  de- 
sired slot,  we'd  just  toss  it  out.  We  could  then 
feed  the  stream  Into  a  digitai-to-analog  con- 
verter, and  reconstruct  the  audio.  A  micropro- 
cessor would  be  able  to  make  the  necessary 
decisions  at  an  extremely  fast  rate — much 
faster  than  the  audio  frequencies  involved.  In 
addition  to  decisions  on  bandwidth,  the  sys- 
tem can  also  identify  unwanted  carriers  or 
white  noise,  making  for  an  exceptional  filtering 
system. 

Features 

The  preceding  discussion  provides  an  ex- 
tremely simplified  explanation  of  Digital  Signal 
Processing  (DSP),  the  main  component  of  the 
JPS  NRF-7.  This  is  the  equivalent  of  saying 
"Exploding  fuel  makes  an  automobile  move." 
ffs  true,  but  somehow  you  get  the  sense  that 
it*s  a  little  more  complicated  than  that.  The 
best  part  at>out  OSP  is  ttial  you  don't  really 
have  to  know  anything  at>out  Fourier  trans- 
forms and  sampling  rates  to  appreciate  it — 
any  more  than  you  need  to  know  about  fuel 
injection  in  order  to  drive  to  work  in  the  morn- 
ing. As  a  matter  of  fact,  installation  of  the 
NRF-7  is  a  lot  easier  than  driving  to  work  in 
the  morning.  RCA-type  jacks  on  the  rear  of 
the  unit  connect  to  the  receiver  output  and  the 
speaker,  and  a  coaxial  power  plug  is  used  to 


provide  12  VDC  to  ttie  unit.  Once  hooked  up* 
the  front  panel  power  switch  controls  the 
on/off  function,  a  mode  switch  lets  you  select 
the  type  of  filtering  to  apply,  and  a  bypass 
switch  lets  you  take  the  filter  in  and  out  of  the 
circuit 

The  10-position  mode  sm\ch  allows  various 
combinations  of  SS8  and  CW  filters,  both 
wide  and  narrow,  along  with  notch,  peak,  and 
data  filters.  Filter  use  is  best  accomplished 
by  first  leaving  the  filter  out  of  the  circuit,  and 
tuning  in  the  desired  signal.  A  front  panel 
signat  LED  provides  a  means  of  determining 
il  the  signal  (s  in  the  desired  passband— sim- 
ply tune  untii  the  LED  flashes  along  with  the 
signal  of  interest.  At  this  point,  select  the 
proper  mode  ar>d  press  the  bypass  button,  ac- 
tivaling  the  filter.  The  LED  will  continue  to 
biink  along  with  the  desired  signai,  but  the 
vast  majority  of  surrounding  signals  will  be 
gone.  (When  listening  to  a  CW  signal  in 
a  pileup,  it's  difficult  to  remember  that  the 
BYPASS  button  is  hooked  to  your  filter.  It 
seems  more  like  it's  hooked  to  the  power 
plugs  on  all  of  the  offending  transmitters!)  Ob- 
viously, the  filter  can  be  left  In  as  you  tune 
along,  but  It's  nice  to  put  it  in  and  out  of  circuit, 
if  only  to  keep  in  mind  how  much  of  a  dramat- 
ic  difference  it  makes,  CW  operators  will  have 
a  choice  of  400.  800,  or  1000  Hz  center  fre- 
quencies 10  accommodate  rig  variatiorts  and 
personal  preference. 

In  addition  to  the  CW  and  SSB  modes,  the 
NRF-7  also  has  a  DATA  mode,  This  mode  us- 
es a  passband  of  500  Hz.  centered  at  2200 
Uz  to  accommodate  standard  RTTY  mark  and 
space  tones.  The  DATA  mode  is  just  as  im- 
pressive as  the  CW  mode.  During  (eats  of  the 
unit  during  a  recent  RTTY  contest,  it  was  im* 
possible  to  tune  in  more  than  one  signal  al  a 
trme,  even  in  intense  piteups. 

The  other  two  modes  available  are  PEAK 
and  NOTCH.  The  PEAK  mode  provides  a 
constantly  varying  peak  around  whatever  sig- 
nal happer^  to  be  in  the  passband,  reducing 
the  audio  bandwidth  to  the  minimum  required 
for  the  given  signal. 

The  NOTCH  function  is  one  of  the  more  in- 
teresting features  on  the  filter.  Your  first  re- 
sponse after  flipping  to  the  NOTCH  position 
might  be  "Hey  .  .  .  Where's  the  notch  adjust- 
ment??" In  other  words,  how  do  you  adjust 
ttie  frequency  of  the  notch?  Well,  yoy  don't 
The  DSP  chip  knows  what  a  carrier  sounds 
like,  arKJ  simply  removes  it.  Or  them.  No  trying 


to  fiddle  with  the  notch  control,  or  shifting  the 
receiver  IF — the  tones  jusl  disappear  As  a 
matter  of  fact,  tune  to  a  CW  pileup,  hit 
NOTCH,  and  all  you'll  hear  will  be  a  series  of 
clicks.  The  DSP  circuitry  gets  rid  of  all  of  the 
tones  in  the  audio,  leaving  just  a  short  dick  as 
the  filter  starts  to  kick  in.  Obviously,  this 
means  that  there  is  no  way  to  use  the  NOTCH 
fiiter  in  the  CW  or  DATA  modes,  but  due  to  the 
peribrmance  of  these  filters  the  NOTCH  filter 
isn*t  necessary. 

The  only  drawback  noted  In  the  entire 
review  process  relates  to  the  fact  that  the 
NRF-7  is  designed  to  be  placed  in-line  with 
the  speaker  audio.  In  fact,  it  has  a  built-in  2 
watt  amplifier  to  drive  the  speaker  you  discon- 
nect from  your  rig  (and  headphones,  via  the 
front  panel  jack).  This  works  well  for  Ihe  CW 
and  SSB  modes,  but  for  us  RTTY  fans  it  pre- 
sents a  probiem.  Audio  from  the  filter  needs  to 
be  passed  to  the  RTTY  decoder,  such  as  a 
PK-232,  txjt  then  (here's  no  way  to  hook  up  a 
speaker.  If  you  normally  use  headphones  this 
doesn't  present  a  problem,  buX  you  may  have 
to  hook  up  a  small  switching  or  pad  arrange- 
ment to  make  things  work  with  both  a  speaker 
and  decoder.  A  second  output  port  on  the 
NRF-7,  perhaps  at  line  level,  would  have 
made  interfacing  a  little  easier  tor  AMTOR, 
RTTY  and  HP  packet  types.  Provisions  are 
made,  however,  for  changing  the  input 
impedance  to  a  high  or  low  level  by  on-board 
resistor  changes. 

The  only  other  shortcoming  is  the  fact  that 
the  NRF-7  is  indeed  an  audio  filter  While  it 
can  do  some  truly  amazing  things  with  receiv- 
er  audio,  it  won't  help  Ihe  actual  selectivity  of 
the  receiver.  In  other  words,  you  might  be 
carefully  separating  two  QRP  CW  signals 
when  some  guy  kicks  in  his  kilowatt.  200  Hz 
up  the  band.  Your  QRP  signals  are  history.  !n 
the  same  manner,  the  unit  won't  make  up 
for  front-end  deficiencies  in  a  cheap  receiver. 
The  NRF-7  is  pretty  amazing,  but  it  won't  do 
mtrades. 

Documentation 

Documentation  with  the  umt  is  adequate, 

even  more  than  might  be  needed  due  to  the 
simpffcity  of  operation.  A  troubleshooting 
chart  is  included,  listing  most  of  the  basic 
problems  likely  to  be  encountered  when  first 
hooking  up  a  perfectly  good  unit — the  plug-rn 
power  supply  is  bad,  you've  used  the  wrong 
audio  plug,  the  speaker  connections  are  tar- 
nished, etc. 

If  things  are  a  little  more  serious  there  is  a 
schematic  included,  but  It  covers  only  the 
power  supply  and  audio  input/output  sections. 
(The  actual  Digital  Processing  Section  is 
shown  only  as  a  block  diagram  since^  accord- 
ing to  the  manual,  the  digital  section  is  "virtu* 
ally  impossible  to  troubleshoot  without  highly 
specialized  equipment."  Well,  sure,  but  what 
isn't  these  days??  As  it  turns  out  the  factory 
will  send  a  complete  digital  schematic  to  any 
product  owner  who  is  interested  enough  to 
ask  for  one.  In  any  case,  there's  rx)  reason  to 
be  overly  concerned  with  repairs— the  NRF-7 
is  very  well  built,  and  is  covered  by  a  one-year 
parts  and  labor  warranty. 
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LCD  cOfiUaSt  t&)f&^ 

with  bacHfigtiting  and 

off'lirner,  TOgram- 

mabie  aytomalic  powet'Olf 

functkiii,  Byill-in  ctocfc  iwib  Uttmr 

lunctiorts  and  much  mofo. 

*  cress  optfDhai 


Save 

MOUE 


IC->N21*^^ 


This 

new 
dual  band 
bancttield 
Tfansceivef  offers 
unsurpassed 
pedannance  and 
the  kind  oJ 
innovative  featut^. 
amateurs  have 
come  lo  ejcpect  Irwn 
l-CCim.  From  the 
unique  new  wtiispef 
function,  auto- 
output  power 
seleclion  to  many 
CKth^  trandsetting 
iieatiires,  so 
Impressive  youU 
want  to  expenence 
it  fof  youTseJt.  TTiIb  ratio  sports 
70  mHBmories.  panef^  CTCSS, 
and  many  othef  fi^atuTes 


wrih  coupons  A  dracounts 


829 


499 


Great  for 

•  Puckail  •  Travel 
•  Uhra  Jfghu  •  Spore 
Gl«v«  b<iw.  •  1st  Radio 


This  ultra-slim  transceiver  is 
designed  for  maximum  portabil- 
ity and  convenience.  Even  with 
lis  NiCd  battery  pack  attachedi 
this  transceiver  can  fit  in  your 
shirt  pocket  or  hand  bag. 
CTCSS.  clock  and  100 
memories  are  stan- 
dard features. 


O 


\C-V2i  AJ 


Save 
*50    J 


ICOM  gives 

you  a  Qboioe 

with  this  great 

dual  band 

radio,  90 

memories, 

dual  watch, 

encode/ 

decode,  digital 

squelch,  scan, 

DTMF  pad  &  more.  Join 

the  fun  now. 


^569 


XO-ZG^^ 


7  \Natts 
on  12V 


High  power  & 
compact  design 
&0l  a  new 

erformance  pace. 

his  HT  offers  40 
rncmones,  D^e 
cast  case,  CTCSS. 
tts  new  and 
exciting  from  fcom. 

-  IC  2GX  with  out 

key  pad 


¥ 


Save 
*20 

hlOFIE 

L 

A 

■J 

279 


IC-2340H 


VC-T21 A 


k.AJ 


FREE 
SMA/BNC 

Adapter! 


This  new  2  meter/440cm  Dual 
band  4s  another  siht  in  a  new 
product  line  up  lor  Icom.  Features 
include  saparala  lunirtg,  volume 
and  squelch  controls  for  each 
band,  100  memories,  ingh  power 
Dut-pui  make  this  nompotitivaiy 
priced  unH  a  re^ii  winner. 


Ouai  receivers  wjth 
single  band  IrarkSfnil 
mai<es  this  HT  iruly 
versatiie.  The  5  watt 
output,  lit  keypad  I 
fast  scan,  DSQ, 
clociK,  114  memories 
and  a  compaoi  design  add  up 
to  a  great  new  producL 

•IC-T41A     $369.95 


599 


^325' 


JC-2700H 


This  new  2  mater/70cm  dua! 
t>afid  rnobilft  will  wow  you  with  ail 
Its  new  f€atur«^  ir  sports  a 
n^mov^hlQ  Iront  panel  s&parate 
consols  for  tiinin9-vo4ume  and 
squelch, Remote  controt  mike. 
See  it  at  Dayton  4)omi  with  tfra 
IC'3700H  lof  ywrTDcfiV  !^ 
GHZ  need!!. 


769' 


AuUifHizad  Factory  Warranty  Center 
Wb  otter  l3CtOfyibiirtortzedi*it:rr9i4ytervc9  lor  Ico^  Wte  safvice  ail  mafces  arra  ^    .-^  h  Ouf  cuslomert  rmw 

«dllBii(iiiitiiar1f)am.  Th9iisaQiKF-sxop^rv<Qatiail««|HO^  '      ^tKtarjf.ttyourm&im 

tnakm  M,  M  us  do  M  tor  you  C  A.P.  i,  M.A.R  S.  m6idf$.  arv  iilso  «VBibbto  M  rBOSDitBble  mtes  la  wdhanzE^i  narns  only. 


Hiy  pfodiKt  ivquinng  •anic*  Id  UH.  ancl  we 
"   lorpiGfeatanEidionttliQm'tHneio 


2e^  CcKJfity  Road  I,  Mciunck  V^,  KIN  55112 
Metro:  (612)  7864475  •  Naf'l  Watts:  l«(H26^2a91  •  FAX  (612)  786^13 


Store  Hours:  H^f,  1 0:00  ain  -  81)0  pm  Sal,  1  ChOO  rni-SMpm 
PhODe  Hours;  M-F.  8:00  a^  -  8:00  pm,  SaL,  10.U0  am  -  5:00  pm 
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Nc^  Besponsiile  Fc  TypograpNs^  Errors^ 

Expires 

September 
1994 

Prices  SiiJiadTo  Dtangs  Wlnul 


RutUm 


mim^ 


'^"-1. 1."  J  mj  rn  • 


1- 


800-426-2891 

(61 2)  786-651 3 


'Up  to  12  lbs.  En  ConttnemtBl  USA 


Call  for  Catalog 
Ask  for  Ext  22 


Phone  Hours 

1-800-426-2891 

Wl-F  8  am  -  8  pm 

Sat  10  am  -5  pm 

CST 


Matter  C<ird 


TS-95OSOX 


MOO 
More 


Swftt  perfafmancfi  and  surgical 
pf^;i€K>n  are  geoii-nd  naEtire  lo  the 
TS-950SOX  Ouairtyengtnee^fin^ 
blends  aestti^tjc  sirnpficity  of  larm 
vyiiji  a  •MtSe  fange  o\  ^dvanc^ 
features-  dual  fromwfKV  fece^ve. 
100  mfifnon^s.  DSP.  MOS  FET 
ftrial  section  (a  lirst  Icmt  amAt^ui 


transoervefs)  and  mych  mucit 


more.  S<upplie«  Limited. 


^847^ 


Save 
More 


-fS-790A 


The TS-790A  brealcs  new  gmund 
in  lerrns  ol  features  and 
porrormance.  Witfi  the  optional 
1200  MHz  unit.  Ft  offers  tri43dnd 
coverage  for  maximufn  versatility. 
Supporting  its  duaJ-lreqyency 
receive  capatnlity  are  separate 
readouts  and  control  for  main 
and  suH  bafMfe,  even  fuJKluplejr 
c^oss-t>and  opefaticn  is  possible. 


LKENb^' 


^1 799'5 


TS-60 


Save 
*50 

MoflE 


Enjoy  high 
performance 
communica- 
trons  plus  go-anywhere  convenience 
with  the  world's  smallest  lOOw  mobile  HF 
transceiver.  It  opens  up  a  whole  new  world  for 
the  amateur  radio  operator  Jt  can  be 
mounted  in  a  vehicle,  taken  on  a 
DX-pedition,  or  even  perma- 
nently instated  as  a  base 
station  transceiver.  Supplies 
Limited 


tS-690S 


IF.232C 


A  rewarding  experiencs. 
Ken^ft^ood's  renowriied  dlqilal 
techr^ology  eindowft  the  TS-fiSOS/ 
AT  HF  transceiver  with  specs 
ttiat  put  iT  ftrrrtly  in  the  lop  ranks 
of  amateur  radio  equtpment. 
Features  include  a 
preprogrammed  automatic 
antenna  lunar  (tiulll-in  or 
optional),  Kenwood's  Advanced 
Intercept  Point  system  for 
enhanced  dynamic  f^t\g&^  100 
memories  with  three  scan  modes, 
a  Direct  Digitai  Synthesizer 
(DDS)  and  d^gitafPLL  system^ 
pi  us  an  Dpi  ion  a  I  diciiiat  signal 
processor.  Limited  to  suppty  on 
hand. 


■I"**-' 


TS^SO 


Save 


A  radk^  thai  can  star  in  vimiaDy 
any  role  wttti  its  1 0Ow 
transmission  capabilities  on  all 
nine  amateur  t>arKi$.  Compaet, 
liH^itw&iglii  construction  maKes 
ihi£  HF  Tf ar^sceiver  pmicy lait^ 
suited  for  DX-ir>g.  Rugged 
TBiiability  is  matched  wrth  leading* 
edge  electronics-autornatkc 
an^r\a  Turner.  Ker^wood's  AlP 
system  for  improved  dynamic 
mnge,  DOS  lor  fine  tuning  and  the 
optiKKial  OS R- TOO  digital  signal 
processor.  Umiled  to  suppty.^ 


1269^ 


Here's  the  twin  to  the  TS^50. 
Enjoy  htgh  performance 
communications  plus  go- 
anjfwhare  convenience  with  ttie 
world's  smaliest  90 w  mobile  HF 
transceiver.  Engineered  for  90 
watts  of  iun  on  B  meters. 
Features  inciude  100  memories, 
compact  si^e,  ODS,  L.C.O.  panel 
and  more. 


997 


iNi^QjXr 


ife 


f 


The  perfect  efitiy4eve!  HF 
(rarrscefver  All-mode  performance 
is  enhanced  tey  numerous  by 
nunterous  user-onent&d  team  res 
Kicti  as  3t  memories,  3  dual- 
mode  notse  blanker  with  level 
oonlrol.  CW  fui;l  &  semi  t>reak4n. 
bUJlt-rn  speech  processor  and  it's 
nght  enough  fof  DX-pedibons  and 
RTDDile  uS€. 


899 


■  iV^i.S*iJ 


A  radio  thai  can  star  in  virtually 

any  rote  with  it's  100w 
transmission  cEipabiilties  on  njne 
amateur  bands  pEus  50  watts 
output  on  6  motors.  Compact, 
lightweight  corslruction  makes 
this  HF  Transceiver  partlcuiarly 
auited  for  DX-ing.  Rugged 
rellabiiity  (a  matched  With  feadino 
fid  ye  Glecironios,  Kenwood's  AlP 
system  fof  Improved  dynamic 
rango,  DOS  for  line  tuning  Knd 
the  option  a i  DSR-IOO  cfigiial 
signal  processor. 


Si  429^5 


Ur922'^ 


Rugged 


i^. 


The  TL'922A  is  an  HF  Linear 
ampi4f«f  desisted  to  provide 
maximum  ^eoai  power  By  utili^cng 
two  3'500Z  nigh  pertofmance 
iransmrtling  lubes,  yoy  H  have 
plenty  of  reserve  pow^  for  those 
DX  ar>d  coniest  contacts  Features 
ifK^ude  2ltw  PEP  oyl|>ui,  2  meters, 
var^at?l@  ALC,  delay  cooling,  ctass 
Afi,  bias  and  a  look  to  matdi 


SI  799^5 


...4  ...T,!    l*,l.U» 


Kerrwood  proH/fdes  a  variety  of 
devices  to  add  computer  control 

or  allow  some  units  to  be  worked 
remotely  IF-232C  converts 
personal  computer  RS232  levels, 
to  levels  used  with  Transceivers 
such  as;  TS-950  series,  T 3-850 
series,  TS-690  series,  TS-790A 
series,  TS-450  series  and  the  R- 
5000. 


H^^A 


MVlNDOVNS 


Graphic 

(^relTol  o1 

your  amaieuf 

radio  station 

with  Ham 

Wjndovtfs. 

Tlie 

LogWimtow  ^^s=^   ^S£s 

rrxxiltof^  ttie      t-^^j*' 

DX  duster, 

shows  yotir 

tsurrent  kw  and  prowides  CL^r^e^lt 

DXCC  and  WAZ  award  status. 

The  ^stem  also  interfaces  to 

Hamnase.  ^pol,  work  ar>d  log 

new  countries  wfth  the  latest 

point-and-shoot  teciinofogy 


^149- 


Not  Heipor^die  For  Tipogiaphicii  Erratt^ 

^m^^^y      September 
Prices  Subjed  To  Changs  WUhoiJi  Notioa. 


A 


AutliorU^d  Factory  Warranty  Center 
Wt  Off*f  t«SlQfy  Brthgriied  wgnw^  semioe  lor  Iconv  Kin«nod«M  Vanu,  W*  S*rvtc«  aM  iTvaUrM  «.fi4  modate.  Our  cu^jmcrs  ^nsy  ^^nd  any  pmdiict 
wHi  tiHKlir  >  iDf  O^icn  This  is  a  oi«hjMpseririeeflutliaepaotfreiiiltMi«9ff  htinf^  IT loi  n&HJ  a  custom  obit  Iv 

m«li]*  it  Ittt  u»  do  ft  tar  you.  C^P.  &  M JS.R5.  nicds  are  aisc  aviilobiH  Hi  Mopihli  oMt  to  Butt)otu«d  rwn  tfHy. 


«bnrfes  Ifii  u*.  and  1M 
dont  htv«  Umt  ip 


2683  Dxirr^  Hoad  X  Hounds  View,  MM  ^112 
IMfo:  (612)  7e&4475  •  \M\  Wa^:  1^B0CM26r2891  -  FAX  (612)  imm% 

C1RCL£  1S3  ON  READER  SERVICE  CARD 


Store  Hows:  M-FJftOO  am  -  8:00  pnv  SaJ^  IMO  am  -  SiJO  pm 
Fliom  Hoiirs:  M-f,  &00  am  -  8:00  psxL  SM.  10:00  am  - 1:00  pm 


vm^xm^g^ssssisasssBs^sT^i^sssmssiiBBBmBSBsiiaBass 


45ro, 

2  Day 
Delivery 

^Up  to  ta  lbs.  in  CortKnefttel  USA 


(612)736-6513 

Call  for  Catalog 
Ask  for  Ext.  22 


TH-733^i 


Save 
More 

Compact 
and  confjdent,  it  sets 
exciting  new 
standards  for 
porta  bJe 

communications. 
combing  simpficity 
of  operation  witli  a 
multipiicity  of 
features.  In  addftjon 
to  built-in  DISS  and 
paging  lunctions,  jt 
provides  a  dual- 
frequency  transceive 
capabiiily,  wides 
band  receive,  a 
si^ding  keypad 
cover,  and  many 
other  features- 
Whiile  supplies  iast. 


Save 

MoflE 


Exciting  new  features  make  thfs 
dual  band  mobile  a  cEass  leader. 
The  6  new  program  mode 
memories.  AlP,  72  memories, 
CTCSS  S.  DTSS  encode  sat  tho 
pefJormance  pace  while  the 
wireiess.  removable  ffont  panel 
makes  in&tailation  any  place  a 
breeze.  IVFore  features  await  your 
inquiry. 


TH-28A 


This  state  of  the 

art  HT  has 

numerous 

features-  tlie 

ability  to  store 

botii  aiphanu' 

meric  and 

frequency  data  in 

non-volafile 

memory,  AM 

aircraft, 

ai:phanumenc 

message  paging- 

in  addifion  to 

DTSS  and  pager 

functions-pius 

switchabJe  duai- 

band  receive  As 

an  added  bonus 

the  number  of 

memory  channejis  can  be 

increased  to  240  (option}. 


r,<JLA^^ 

1-^ 

m 

■ 

^649 


TM-aB-VA, 


This  new  2  meter  transceiver 
provides  duai  band  receive  and 
qives  you  a  data  port  thals  3600 
baud  ready.  CTCSS  encode,  41 
memories  are  ejtpandabie,  cross 
band  repeat,  time  out  timer,  DTSS 
and  much  more. 


•TM-451A 
Tx,2m  Rx 

*TIV1-551A 
70cm  Fix 


70cm 
*T8A 

1.2GH^Tx 
*TBA 


FCC  Approval  pending 


Phone  Hours 

1-800-426-2891 

M-F  8  am  -  8  pm 

Sat  10  am-5  pm 

CST 


PRICE 

BREAK 

THROUGH! 


.MasterCard 


V/M 


m.^  \&m^R 


TM-241 


-ffllSS'' 


This  2  meter  FM 
mobile  provides  the 
user-friendly  operation  the  amateur  radio 
operator  expects  from  Kenwood.  It  comes 
complete  with  extra-large  display,  DTMF 
microphone,  wide  band  receive  and  iliuminated 
switches.  For  the  experienced 

operator,  an  additional  feature  is 
avaiiabie  which  allows  you  to 
connect  to  as  many  as  4  mobile 
transceivers  by  remote  control 
Hurry  coupon  expires  7/20/94, 


T,jt-742A| 


k.AiL 


S^VE- 


Itl 


IVICFE 


New  'FTT 
VHF/UHF 

tri-bander 
with  third 
band 
optional, 
This  new 

transceiver - 

has  ail  the      'mmmmfmmft 

features 

and  advantages  of  the  TM-741 
plus  these  enhancements-direct 
frequency  entry,  the  unit  can 
separate  jnto  three  pieces 
rrequires  remote  cabte  kit), 
CTCSS  encode  ts  built  in,  and  tt 
can  be  controlled  remotely  witli 
DTMF  signals  from  any 
transceiver  Also  available  in  a  tri- 
band  model  (the  TM-942A). 


TH-22AT 


Small  just  got 

smaller.  Kenwood's 

new  TH-22AT    . 

(144MHz)andTH. 

42AT  (440MHz)  are 

in  a  category  all  their 

own  J  redefining 

"handheld 

communications" 

with  a  BtyfisJi-  palm 

sise  formal  and 

equaEly  impressive 

performance. 

Besides  being 

compact  enough  to 

slip  into  a  shirt 

pocket,  these  two 

-jyi  transceivers 

eature  long  battery 

ife,  DTIWF  Keypad. 

user-friendly  menu 

system,  mufti  pie  scan  functions, 

41  memory  channels,  CTCSS 

encode ^  DTSS.  and  much,  much 

more.  Limited  suppli 


Save 


i^ii 


IVIoftfc 


FT" 


5299 


439^ 


249 


g-^ 


.'■■^^       kL  -  .. 


TU-7 
VS-1 

YG-455CN-1 
YK-88C-t 
YK-SeCN  1  (1st  F) 
YK-SBS-1  (IstF) 
YK-SeSN-1 
YK-455C-1  (2nd  F) 
YG-455C-1  {2nd  IF) 
YG-455CN-1  (End  IF) 
YK-455C'1 
YK-8eS-t 


TU.7 


S49,95 

$67.95 

£169.95 

$99.95 

$94.9S 

$94.95 

$94.95 

S1 09.95 

SI  44.95 

SI  59.95 

^1 09.95 

$99,95 


cwwgqo 


*JStr 


BC-1SA 

BH-S 
BT-8 
HM-2 

Hivrc-2 

KLF-3 

PB-13 
PB'14 
PB-17 
PB'ie 


$114.95 
$39.95 
326.95 
S16.95 
S66,95 
S23.50 
836,95 
$63.95 
Se9,95 
$99.95 
$86.95 


Authorized  Factory  Warranty  Cer^ter 

W^  off§:r  fa<itory  &-ijlh(irizad  warranty  service  for  Icom,  Kenwood  and  Yaesu.  We  service  sll  makes  and  fr.odels.  Ojr  cuslomera  may  send  arty  product  requirirtg  service  lo  ys^  HPd  we 
will  haridle  II  fur  them.  This  is  a  oiw-stop  ^ervlc^  tliat  kee-ps  our  customers  having  mora  iun  than  hassle  in  this  hobby.  If  you  neaa  a.  custom  cable  far  packet  and  don't  have  EJme  to 
maJce  it,  let  us  do  it  for  you,  C.  A.P.  &.  M.A.R.S,  mods  are  also  available  a\  reasorwble  raEes  to  auThorl?ecl  hams  only. 


Not  Responsibl&  For  Typographicai  Errors. 
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Store  Hours:  M-F,  10:00  am  -  S:DO  pin,  Sat,  10:00  am  -  5:00  pm 
Phone  Hours:  M-F,  B:00  am  -  8:00  pm,  Sat,,  10:00  am  -  5:00  pm 
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$C45t 

mj  2  Day 

^^  Delivery 

*Upto  12  lbs.  in  Cpntinemtal  USA 


1 


(61 2)  786-651 3 


Call  for  Catalog 
Ask  for  Ext  22 


Phone  Hours 

1-800-426-2891 

M-F  8  am  -  8  pm 

Sat.  10  am  -  5  pm 

CST 


IWCjStej'CciKt 


>1 


If«4?. 


Save 
MOO 
More 


pt-1000D 


Fun's  fun,  but  you  can  be  very 
serious  with  this  heavy  duly 
competitor.  Dual  receivers,  200 
watt  output,  99  menriories  and  108 
dB  dynamic  range  qiyes  yoy  the 
performar^ce  edge.  Tlits  radio  will 
help  you  collect  more  points  in  a 
contest  and  add  more  cards  to 
your  DX  coifection,  The  specs  teSJ 
ttie  story ^  but  it's  the  ride  thst's 
eKOiiirg. 

-FT-IOOO     S3099.9S 


^3855 


^StJ 


--h!*RJ5^»K>*^t 


P-J 


PV-SQO/AT 


ft.i^iu,£r^*£^^Jf^^Ba^' 


Save 
MOO 
More 


1299 


IPIfl 


$119995 

M  all  coupons  ft  eUscounja 


A  fine  blend  o1 
high  performance  features  borrowed 
from  the  FT-1000  and  the  FT-990  are 
combined  fn  this  affordable  transceiver 
Pass  band  tuning,  variable  notch  filter,  variable 
noise  blanker  and  VOX  dress  out  of  this 
100W  rig.  This  model  includes  a 

built-in  antenna  tuner  to  expand 
^    your  mobile  fun.  Great  for  base 
operation  also. 

•FT-890         S1 149.95 


FT-990 


Save 
MOO 

]\AORE 


Based  on  the  acclaimad 
performance  anct  easy  operation 
ot  the  FT'1000,  the  new  FT-990 
combines  the  basic  technical 
features  of  that  top-oMhe-line 
modal  with  several  new  advances 
in  both  transmitter  and  receiver 
circuitry,  resuJNng  in  a  spectacular 

Berformer  at  a  reasonable  price, 
'igitaf  filter  90  memories,  wide 
dynamic  range  and  much  mora! 

•  FT-99a/D0  $1739,95 


H995 


pT-690Btt 


Portable  or 
mobile,  this 
6  meter  all- 
mods 

IransceFver 

delivers 

fun  and 

function. 

The  10  watt 

linear 

amplifier  clips  on  in  place  of  an 

optional  battery  case  to  extend 

your  operati;ng  horizon. 


FBA-S 

CSC-19 

FTS-7A 


Battery  Case 

S42.od 

SoR  Ca9« 

S21.00 

Encode/Decode 

S41.00 

Mobile  Braci^et 

S22.00 


Portable       ;. 

or  i.  :;:.:*•  ■ 

mobile.        ¥ 
this  2  ^■ 

meter  all-     ?_ 
mode 
trans- 
ceiver delivers  fun  and 
function.  The  25  watt  linear 
amplifier  clips  on  in  place  of  an 
opt  onai  battery  case  to  extend 
your  operating  horizon. 


FT-790R1I 


70  cm  transceiver 
$649.95 


JS. 


657 


FT-840 


Save 
*50 

IVfORE 


This  nev/  transceiver  deli  vers  the 
fur  and  perFormance  you're 
JCiokinQ  for  while  staying  on  a 
budgei!  it  has  iOO  watt  output, 
100  memories.  DDS.  tF  Shift  FET 
front  end  and  a  general  coverage 
receiver  ail  for  a  low  price. 

FC^IO     Matching  antenna  tuner, 
extern  at 
S349.95 

rC-SOQ  Remote  antenna  tuner 
5469.95 
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FRG-100B 


This  new  high  performance  table 
top  receiver  provides  general 
coverage  from  50  KH^  -  30  MHz 
In  all  and  FM  a.t  an  affordable 
price.  Features  include  50 
memories,  noise  blanker,  10 
MHz,  100  and  1  KHz  tuning 
steps,  selectable  attenuate,  twin 
clocks  and  scan  mode. 
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FT-736R 


Satellite  and  aJI-mqde  5>ri/70cm 
work  gets  excilirrg  with  Ehis  full- 
feature  transceiver.  Linked 
tunfng,  12  unlink  msmoriea,  100 
general  purpose  memories,  and 
room  for  2  optional  nr^odules 
offering  band  extensbnsforem, 
220MHrz,  or  1.2  GHz  operation. 
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Authorized  Factory  Warranty  Center 
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Delivery 
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(61 2)  786-651 3 

Call  for  Catalog 
Ask  for  Ext.  22 


Phone  Hours 

1-800-426-2891 
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Sat.  10  am  -5  pm 
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.1200T 


The  Aljnco  DR-1200T,  2m  data 
radio  i§  engineered  io  optimize 
packet  radio  performance  and 
operati:ng  convenience  into  a 
compaci  package.  25 w  RF  output 
1220/24  00bps  Lttiliiy,  14  merifiDry 
ctiannei^s,  4  scanfiing  modes,  and 
otlier  exceitent  features  are 
provided  at  an  economical  price. 
The  DR-1200T  is  t fie  smartest 
way  to  connect  you  and  packet 
radro. 

The  DR'1200TH  provides  25 w  RF 
output  wilh  fip/low 
power  seJection  switch 
and  output  switcfiing 
designed  to  work  at 
9600  bps.     $299,95 


269' 


yt!^ 


Save 

MOHE 


"^  r^^sa 


■;  ai^iK^jV  rfiJta'ws-Mv: 
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with  Cfiannel  Scope 


*329 


Save 


DB-1S0T 


Alinco  IS  very  pleased  to  introduce 
tiie  newest  addition  to  our  quality 
iine  of  amateur  radio  transceivers, 
the  DR-t30T,  2  meter  rnobile. 
Engineered  w^tfi  the  most 
advanced  technology,  it  is 
designed  with  ttie  bsginner  and 
the  most  experienced  ham  radio 
entiiLfSiast  in  rr^ind!  It  is  pov/erful, 
boasting  60  watts  in  high  power 
transmif  to  reach  tiiose  distant 
repeaters,  it  \s  compact  and  Ideai 
for  even  the  tigtitest  mobit© 
jnstaltation  applications. 


m& 
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Ttie  DR'570T  VHF/UHF  FM  Nlobiie 
Transceiver  has  been  speciafly 
designed  to  combine  two  radios 
tnto  one  compact  package  witli 
maximum  operating  performance. 
You  get  45  watts  on  2  meters  and 
35  watts  on  70cm.  20  memory 
channels,  wtde  frequency 
coverage,  large  multicofor  dual 
digital  CCD  display,  plus  much 
more! 


m^ 
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Experieros  alt  of  today's  e)<citing  VHF/UHF  FM  action 
with  AJinco's  DR-600T  and  enjoy  dual  band  operation 
at  it's  absolute  best  This  powerful  and  easy 
to  use  2  nieter/70cnn  FlVt  transceiver  is  jam        Save 
packed  with  special  features  like  simulta-  ^20 

neous  duaiband  receive,  removable        More 
front  paneL  full  duplex  operation, 
scanning,  DTMF  code  paging  and 
remote  controlled  cross  band 
repeating.  Your  most  wanted  options 
are  factory  installed,  thus  making  it 
an  outstanding  value. 


DJ-lSOTj 


Save 

*10 

More 


The  DJ-iaO  lias  great  audio  and 
tough  as  nails  construction, 
simple,  and  intuitive  operation 
designed  witii  command  keys 
that  are  iaid  out  so  you  won't 
have  to  spend  hours  studying  the 
manua], 

•DJ-1  BOTH  3239,95 
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BLEt 


DJ-580T 


Save 

su-        ^^^^ 

per- 
compact 

hanoheld.  the 
tiny  DJ-5eOT  is 
a  pov^/erful, 
feature  packed 
twin  bander 
This  super- 
compact  HT  is 
the  sn^aiiest 
you'lJ  find,  and 
fit e rally  fits  in  the 
palm  of  your 
hand. 
Ergon  omtc 
deaign 

GomBined  with 
excellent 
eensitivity  and  .■■-.-.-.•'—-. 

unbeiievabJe  great  sound,  sete  a 

new  standard  for 
miniature  HT's, 


?399 


Satellite 
StfiUon 
in  Store 


— -  ^  fc. 
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The  OSCAR  Link  antf^nna  systenn 
is  today's  most  ffexibie  system  for 
satellites.  Soth  145.9  and  the  435 
MH2  antenna's  havs  pofarily 
switching.  The  entire  system 
balances  on  a  5'  ftbergtass  boom. 
The  latest  UBS  design  435  MHz 
and  logarithmic  2  meter  spacing 
make  ttiis  the  best  OSCAR 
antenna  available  today. 


1385? 
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NS-660A 

Cross  needle. 
1.8-150  MHz' 
SWR  meter 
with  remote 
capability.    $1B5.$5 


CN-101 

Cross  needle 
SWR  and  power 
nrseier  1.8-150 
MHz, 
SS9.95 


v^^ 


DX-IOd 

DupEexer  S 0-23 9  in  and  two  PL2S& 
out  connector  only.  $28.95 

As  atjove  with  G"  leads  on 
PL2G9  connector. 
$37.95 

DX-10N 

As  above  with  1  "N"  connector  ant 
1  PL259  connector  $37.95 


Ttiis  next  peneratfon  of  multi- 
mode  confroller  is  made  in  the 
USA  with  a  fn^nl  panel  designed 
foryoyl  Enjoy  dual  port  action 
for  pack&l,  RTTY,  FACTOR, 
Cw,  faXi  and  morel 
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The  Coleman 
(Mini)  -  Kilowatt 

Extend  your  station's  working  range  for  next  to  notiiing. 


by  Steve  Katz  WB2WIK/6 


Whenever  you  use  a  lengthy  transmis- 
sion line  10  connect  a  radio  to  an  an- 
tenna, you  can  expect  to  encounter  consider- 
able loss.  Even  the  very  best  commonly- 
available  cable  for  UHF/SHF  pioneers  (7/8" 
diameter  hardline)  is  cosily,  heavy,  requires 
expensive  connectors,  and  still  has  measur- 
able losses.  Most  of  us,  even  those  with  mul- 
tiple fecdlincs  and  limited  budgets,  aren't 
using  cable  that  good.  We're  using  RGt^/U, 
RC213/U.  99 13,  9086.  9096,  or  some  simi- 
lar 0,405"-diameler  50  ohm  transmission 
line  which  is  nearly  lossless  ai  lower  frc* 
quencies,  but  measures  more  loss  than  most 
of  us  would  like  to  have  at  VHF  or  UHF, 

ir  youVe  using  50  feci  of  feedline^  it's 
probably  no  big  deal  unless  you're  operating 
at  L2  GHz  or  higher  frequencies.  But  if  your 
setup  is  anything  like  mine,  you're  using 
hundreds  of  feet  of  coa^i  to  feed  each  anten- 
na because  you  have  a  tall  tower  or  antennas 
far  away  from  the  shack.  Thus,  you  are 
undoubtedly  encountering  considerable 
fecdiine  loss,  which  liniiis  your  station's 
capabilities. 


Most  satellite  enthusiasts  and  moon- 
bouncers  use  masthead  preamplifiers  to 
boost  received  signal  levels  at  the  antenna 
feed  poini.  thus  overcoming  iransmissjon 
line  losses  on  rccerve*  But  even  these  folks 
rarely  locate  their  transmitters  at  the  anten- 
na, which  in  many  cases  could  boost  trans- 
niitted  ERP  (effective  radiated  power)  by  3 
dB  or  more,  because  the  transniiuing  equip- 
ment is  more  bulky  and  normally  not  weath- 
erproof. Who  wants  two  inches  of  water  in- 
side their  $500  transmitter? 

My  Solution 

Luckily,  there  is  a  solution  to  this  prob- 
lem, and  it*s  easier  than  you  might  think*  I 
have  a  VHF  simplex  autopaich  installed  at 
my  home.  It  uses  a  conventional  2  meter  FM 
rig  and  a  simplex  patch  interface  between 
the  rig  and  the  telephone  line,  and  allows  me 
to  make  non-business,  no-cosi  telephone 
calls  from  my  car  as  long  as  I'm  within 
range  of  my  home  station,  (In  my  case,  this 
can  be  a  large  radius,  since  my  home  station 
antenna  is  quite  high.)  The  problem  is,  the 
patch  gear  is  set  up  in  the  shack,  while  its 
antenna  is  atop  a  40-foot  tower,  up  on  a  hill 
behind  my  house.  This  means  using  a  trans- 
mission line  more  than  250  feel  long,  I  could 
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have  put  the  whole  "patch"*'  station  up  on  the 
hill,  closer  to  the  antenna,  but  this  would 
mean  losing  local  control  of  the  rig.  Tlicre 
are  new.  very  cosily  radios  that  allow  full  re- 
mote-control of  all  functions,  but  I  don't 
own  one  of  these  and  didn't  want  to  shell 
out  more  than  S 1  .(XX)  for  a  radio  I  hut  doesn't 
work  any  better  in  most  respects  than  my  old 
$250  rig.  Plus*  I  don't  know  how  well  the 
radio  would  work  if  installed  in  a  severe  en- 
vironment (like  outdoors).  It  doesn't  get 
very  cold  here,  but  it  does  gel  mighty  hot,  If 
1  installed  a  rig  inside  a  weatherproof  box  it 
might  reach  150  degrees  F  or  higher  on  a 
sunny  day,  even  if  the  box  were  we  11- venti- 
lated. 

My  situation  isn't  unusual.  Many  of  us 
hams  use  antennas  located  a  distance  from 
our  homes,  and  .some  of  us  have  really  tall 
towers.  In  either  case,  a  long  and  lossy  feed- 
line  is  required.  Here's  my  solution: 

1  purchased  a  Coleman  28-quart  cooler 
with  a  tighi-seaiing  lid  for  $20  at  a  local  dis- 
count store.  It  was  just  large  enough  inter- 
nally to  house  a  solid-state  power  ampliil* 
er/RX  preampliHer  combination  and  a  12V 
power  supply.  Thermos,  Igloo  and  others 
make  similar  coolers.  Shop  around  for  your 
ow^n  deal.  Even  huge  coolers  with  40-quart 
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Fholo  A.  Close- up  of  one  of  rhe  Colenum  s 
side  {-em  covers.  Note  the  thorough  caulking 
Job. 


Photo  B.  Tlie  Coleman  (Mhii)' Kilowatt  under  consiruciion.  The  cooling  fan  can  be  seen  at 
one  end-side  veni  hole,  and  a  4"  hole  is  directly  opposite. 
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Photo  C  inside  the  cooier,  with  ike  12  volt 
stalled.  Everything  fit  with  room  to  spare.  A 
Jiilowait  amplifier. 


power  supply  and  tiie  80  watt  amp/pveamp  in- 
larger  cooier  coidd  likely  accommodate  a  real 


or  larger  capacity  cosi  less  than  $40.  They 
are  all  thermally  insulated^  reasonably 
weathertight,  and  rugged  enough  to  be  in- 
stalled outdoors  permanently. 

Because  these  coolers  are  normally  sealed 
tight  when  their  lids  are  dosed,  heat  generat- 
ed by  the  equipment  they  contain  will  build 
up  to  destructive  levels  unless  some  provi- 
sion is  made  for  cooling.  1  purchased  a  cou- 
ple of  small  vent  covers  which  had  louvers 
and  metal  screening  already  preattached.  Af- 
ter cuuing  suitable  vent  holes  in  both  sides 
of  my  cooler.  I  installed  the  vent  covers  over 
these  holes  with  the  louvers  on  the  outside 
and  facing  downward,  to  prevent  rain  from 
entering  the  vents  (see  Photo  A).  These  vent 
covers  cost  99  cents  each  at  a  local  discount 
home  supplies  store.  After  cutting  a  4"  di- 
ameter hole  in  each  side  of  the  cooler  using 
a  portable  jigsaw  (the  cooler  materials  cut 
very  easily — they're  just  PVC  and  styro- 
foam),  I  mounted  the  vent  covers  using  four 
2-1/2"  #8  stainless-steel  bolts  each,  with 
lockwashers  and  nuts  inside  the  box,  Then  I 
used  weatherproof  window  caulking  com- 
pound (GE,  Dow,  DAP  or  whatever,  from  a 
tube)  fo  caulk  all  around  the  small  cracks  be- 
tween the  vent  covers  and  the  cooler  itself. 

I  mounted  a  small  cooling  fan  inside  the 
cooler,  over  one  of  the  vent  holes,  to  exhaust 
air  out  that  vent  (see  Photo  B).  When  the 
cooler  cover  is  closed,  the  fan  draws  outside 
air  in  the  opposite  vent  and  blows  air  out  the 
vent  over  which  the  fan  is  located.  This 
means  the  temperature  inside  the  cooler  will 
always  be  about  the  same  as  the  air  tempera- 
lure  outside.  (Those  of  you  living  in  ex- 
tremely cold  climates  might  wish  to  block 
the  vents  off  during  the  winter  season  and 
then  open  them  during  the  summer.  Another 
option  would  be  to  add  some  type  of  heating 
unit  to  the  projecL) 

See  Photos  C,  D  and  E.  To  allow  access  to 
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and  from  the  equipment  contained  by  the 
cooler,  I  used  2-1/2"  diameter  PVC  water 
fittings.  A  short,  straight  section  of  threaded 
PyC  pipe  passes  through  the  rear  wall  of  the 
cooler  and  joins  to  a  90-degree  PVC  elbow 
attached  to  it  on  the  outside  of  the  cooler. 
Since  I  used  pre-threaded  PVC,  this  just 
screwed  together  If  you  can't  find  threaded 
PVC  accessories,  use  unthreaded  pieces  and 
glue  them  together  with  the  specialized  ce- 
ment sold  just  for  this  application.  The  out- 
side elbow  faces  downward  to  prevent  rain 
from  entering,  and  is  large  enough  internally 
to  pass  three  or  four  cables.  The  hole  for  the 
PVC  inlet/outlet  pipe  was  also  quickly  cut 
with  my  Jigsaw,  and  the  straight  PVC  sec- 


tion is  held  in  place  with  an  internal  thread- 
ed PVC  nut.  The  exit  point  is  weather-sealed 
with  window  caulking,  just  like  the  vents.  If 
you  use  similar  procedures,  be  sure  to  allow 
at  least  12  hours  for  the  caulking  to  fully 
cure  before  proceeding  with  other  work. 

InstalHiig  the  Electronic  Guts 

Once  the  vent  covers,  fan  and  PVC  pipe 
are  in  place  and  the  caulking  is  cured,  it  is 
time  to  install  the  electronics.  I  used  a  Mi- 
rage B108G  2  meter  power  amplifier/RX 
preamplifier  combination.  This  "brick"  runs 
80  watts  output  power  when  driven  by  10 
watts,  and  contains  an  RF-switched  GaAs- 
FET  receive  preamplifier  with  about  a  1  dB 
noise  figure.  It  requires  about  12  amperes  at 
13.8  volts  DC  for  power  when  transmitting, 
and  I  used  a  Kenwood  power  supply  I  hap- 
pened to  have  on  hand.  An  Astron  RS-20  or 
similar  commercial  unit  would  have  done  as 
well  and  also  fit  in  the  box.  The  DC  power 
supply  requires  only  about  3  amperes  at  1 17 
VAC  for  line  power,  so  it  can  be  supplied  by 
a  very  long  #12  or  #14  gauge  line  cord. 

There's  no  sense  in  putting  the  amplifier 
in  the  field  and  running  DC  power  up  to  it, 
since  the  DC  load  current  is  so  high.  My 
modest  little  80  watt  (output)  amplifier 
"brick"  requires  12  amperes,  and  a  larger 
solid-state  amp  will  require  much  more. 
(The  popular  160-170  watt  bricks  all  con- 
sume about  25  amperes  at  13.8  VDC.)  If  I 
had  run  DC  from  the  shack  all  the  way  up  to 
the  box.  J  would  have  needed  #10  copper 
conductors  as  a  minimum,  preferably  #8  or 
#6,  This  is  very  heavy  and  costly  wire  that 
isn't  even  commonly  available  in  paired 
conductors  with  a  weatherproof  covering. 
By  putting  the  DC  power  supply  in  the  box 
with  the  amplifier,  I  could  use  inexpensive 
#12  or  #14  outdoor  AC  extension  cord,  like 
that  sold  for  oiitdoor  garden  tools  < electric 
lavvn  mowers  or  hedge  clippers).  Two  100- 


Piioto  D.  Ciose-up  view  of  the  cables  exiting  the  PVC  pipe  feed-througii.  Tiie  gaps  in  the  pipe 
are  filled  with  foam-rubber  ^asketing  material,  my  "Black  Widow  Protection/' 


Pholo  E.  The  compleied  Colenum  {Mint}- 
Kihnvau  as  it  siis  on  the  ground  aion^side 
the  base  of  the  anteima  Unver  to  which  its 
cofmected. 

foot  exten?;iom  cost  only  $26  lotol  and  these 
are  very  weaiherproof,  with  a  touch  aibher 
jacket  ihai  even  resists  garden  "criticrs"  wiih 
sharp  lecih!  (Noie:  For  a  permanent  insialb- 
lion  that  meets  existing  electrical  codes, 
you'd  need  to  use  wiring  inside  a  metal  con- 
duit. Bui  I  consider  my  installation  "tempo- 
rar)'»"  like  using  an  eiectrically*powered  gar- 
den tool,  and  therefore  use  outdoor  exten- 
sion cords  instead,  in  a  semi-mral  area,  any- 
one can  get  away  with  this,) 

As  you  can  sec  in  the  photos,  evcfything 
fu  til  ihe  box  quite  nicely.  Before  installing 
the  cooler  at  the  antenna  si le,  I  checked  it  for 
water  leaks  (with  the  cover  closedt  of 
course!)  by  spraying  it  with  a  garden  hose 
from  various  angles.  I  found  the  cover  did 
leak  a  bit,  and  there  was  no  pbce  for  water 
to  exit  ihc  box,  so  I  drilled  halfu  dO/icn  1/4" 
holes  in  the  bottom  of  the  box,  at  the  lowe.si 
poinis  inside  the  container,  to  allow  any  wa- 
ter thai  leaks  in  to  exit  quickly.  A  second 
'^garden  hose"  lesi  revealed  thai  this  solution 
was  a  good  one,  Another  solution  might  be 
to  use  duel  tape  to  seal  ihe  lid  of  the  cooler 
once  it's  closed,  and  not  drill  any  "weep" 
holes. 

This  whole  project  look  maybe  an  Iiour  to 


complete,  not  including  the  1 2-hour  cure  cy- 
cle for  the  caulking,  and  cost  S35  (not  in- 
cluding the  electronic  equipment).  After  in- 
stalling the  cooler  "up  the  hill"  near  the  base 
of  the  auiopatch  antenna  lower,  and  having 
ihe  AC  line  cord  plus  the  coaxial  input  and 
output  tines  routed  thrt^ugh  the  PVC  elbow 
and  connected,  I  pushed  some  foam-rubber 
weatherstripping  material  into  the  remaining 
voids  in  the  PVC  pipe.  This  was  done  in 
hopes  of  keeping  insects  out  of  the  box.  Uny 
insects  like  tleas  or  gnais  might  still  enter 
ihrousrh  the  holes  in  the  window-^screenino^ 
material  at  the  vents,  but  t  was  more  con- 
cerned with  black  widow  spiders,  common 
in  these  pans.  Black  widows  are  too  large  to 
pass  through  the  window  screens,  but 
might've  entered  the  PVC  pipe,  1  don't  want 
any  "surprises"  the  next  time  I  open  the  lid 
of  the  cooler! 

To  keep  the  cooler  from  moving  much 
during  an  earthquake,  or  from  disappearing 
altogether  in  the  event  "visiiDrs"  with  van- 
dalous  intentions  happen  to  spot  it  in  my 
yard.  I  attached  the  box  to  a  nearby  irriga- 
tion  pipe  (3/4"  galvanized — pretty  strong 
stuff)  with  a  steel  bicycle  anti-lheft  cable,  as 
shown  in  Photo  E<  using  a  padlock.  If  you 
install  your  Coleman  (Minii-Kilowatt  in  an 
unprotected  yard  or  alongside  your  tower, 
you  might  consider  taking  some  similar 
precaution. 

The  Results 

Was  this  small  projcci  worth  the  effort? 

You  bet  it  wasl  My  original  autopatch  sys- 
tem, with  a  rig  running  40  watts  in  the  shack, 
had  an  eflective  radiated  power  of  60  waUs, 
factoring  in  feedline  loss  and  antenna  gain. 
By  adding  the  rcnioie  amplifier,  its  ERP  is 
now  260  watts,  a  6.4  dB  improvement,  Had  I 
located  the  same  aniplificr  in  the  shack,  in- 
stead of  near  the  antenna,  the  resultant  ERP 
would  have  been  \  15  watts,  or  3,5  dB  less  ef- 
fective power.  Now  I  have  only  about  0.8  dB 
feedline  loss  between  the  ampliHerand  the 
antenna,  whereas  with  a  shack-mounted  am- 
plifier the  loss  would  be  4.3  dB. 

And  how  about  on  receive?  With  the 
shack-installed  rig*  my  receiver  sensitiviiy 


was  0.48  |UV  for  20  dB  noise  quieting  {this 
is  0.28  pV.  degraded  by  4,3  dB  of  transmis- 
sion line  loss).  Now.  with  the  remote ly-io- 
cated  preamp  in  the  BIO^C,  my  receiver 
sensitivity  is  0.32  |aV  for  20  dB  quieting. 
This  is  a  receiver  sensitivity  improvement  of 
3.5  dB.  The  svstem  can  no%v  "hear"  much 
weaker  signals  than  it  could  before.  Had  I 
installed  the  receiver  preamp  in  the  "shack/' 
the  resulting  impiu%'emem  would  have  been 
essentially  zero,  since  the  preamp  noise  fig- 
ure and  Ihe  original  rig's  ooisc  figure  are 
about  equal,  (No  amount  of  preamp  gain 
makes  any  difference  unless  the  noise  figure 
is  improved) 

In  all.  I've  improved  my  system  perfor- 
mance bv  7  dB:  3,5  dB  on  transmit,  and  3.5 
dB  on  receive.  The  difference  in  working  ra- 
dius For  the  autopatch  system  described  is 
several  mtles.  I  can  now  access  and  hear  the 
"patch"  from  many  places  fanher  away  than 
previously.  All  this  improvement  cost  was 
$35  for  the  cooler,  modified  as  described, 
and  $26  for  extension  cords  to  ptnver  the 
equipment.  A  mere  $61  toial  investment.  I 
couid  have  raised  the  antenna  another  50 
feet  to  yield  a  similar  improvement,  but  at 
10  times  the  cost. 

Whether  you  have  an  autopatch  system, 
or  just  want  to  extend  your  working  range 
for  normal  simplex  modes  (FM,  SSB.  pack- 
et, etc.).  remoting  your  final  power  amplifier 
and  receiver  preamplifier  will  help.  One  pre- 
caution I  should  mention  is  to  be  sure  the 
AC  extension  cord  is  plugged  into  a  "GH" 
outlet,  or  protected  by  a  GFI  circuit-breaker. 
GFI  stands  for  "ground- fault  interrupter," 
and  this  is  not  only  prudent  for  any  AC  pow- 
er line  used  outdoors,  but  is  an  electrical 
code  requirement  nearly  everywhere,  A  GFI 
might  iK'ca.sionally  "trip"  on  rainy  days,  ren- 
dering your  remoieiy-localcd  equipment 
powerless  until  it's  reset,  but  the  protection 
afforded  against  accidental  electric  shock  is 
well  wonh  the  possible  nuisance. 

1  don't  know  about  vou,  but  I  like  almost* 

■IP 

free  station  improvements,  I  picked  up  7  dB 
for  S61,  This  is  Si^.71  per  dB,  an  excellent 
return  on  investment.  And  after  alL  this  is 
only  a  hobby. 


IVIORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE— Do  Aerobics,  Sing,  Jog,  or  Drive 

v^hile  learning  code!  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  syncfonized 
breakthrough!  Great  for  Novice,  Technician 
or  the  classroom.  Order 

"THE  RHYTHM  OF  THE  CODE" 

Version  2  cassette  today! 

B&nd  $9.95  and  we'lfpay  the  sNpping  to: 

KAWA  RECORDS 

P,0,  BOX319-ST 
Weymouth,  MA  02186 

Cli^k  Of  mon^v  t^^^s^  only.  We  shrp  all  orcSers  wlll^En  5  days, 

Overseas  please  add  S2,00  forair  mall. 

MA  resitfenis  add  b^h  sales  tas. 


ss 


CIRCLE  2  ON  READER  SERVICE  CARD 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey.  NJ  07446 

800-345-5634 
Phone  &  FAX  201-327-2462 


ONV  Safety  Belt  WJth  Seat  Harness 
^J!  'ji^  ■  $89.95 

OSHA 

We  Shjp 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $15.95 

Add  S4.O0  For  Handling  VISA  WC  CH  ECK 


ONV  Bell  WO  Seat  Harness 
$74.95 


CIRCLE  102  ON  READER  SERVICE  CARD 


Eif/Tn       RC-1000 

computer  REPEATER 
Concepts   CONTROLLER 


»  Autopatch*  Reverse AutapatCti 

•  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  witti  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $239.95 

Micro  ComDuter  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey,FL  34653 

813-376-6575 


CIRCLE  160  ON  READER  SERVICE  CARD 
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BP-84Sia)Mif)0iiia 


PB-7S  KENWOOD  140Qiiia 


EBP-24S  AIMGO  ISOOma 


$  63.00 


$59.00 


62.00 


Now 


Bay  your  riidiofimitk 
fjimuffkttm.  Bii}' 

batiBrj^piick  pmn  Periphex- 

whsm  haitem  me  oifr  otilv  bmmsi 


■ 
■ 


One  Year  Warranty 
Matched  ceO  construction 
Case  re-bufld  service 
Ix)ng  life,  extended  operating  time 
Made  for  HA^fS,  by  HAMS 


Add  S4.00  Shipping  k  Handling  for  fiist  battery. 
n.OO  fof  each  add'l  bm^y  -  U^.  only 
Coiinectiait  resid^nt^  add  6%  tax. 


JllHBHai 


Avojlahk 
from  jmir 


PCMUPHm  iiicT 

the  only  thing  low  about  our  charge  is  the  cost... 

1^80a^34«132 


115-lB  Hurley  Road  •  Oxfonl,  CT  06478  •  (203)  264-3985  •  FAX  (203)  262-6943 


CIRCLE  6S  ON  HEADER  SERVICE  CARD 


BUY  AMERICAN,  BETTER  PRfCE  AND  QUALITY 


The  SG2000  HF  transceiver  i$  type  accepted  for  eommerciaJ  and  mann^  se:rvice 
made  with  tradilional  U.S.  ccinmerclai  mdjo  quality  (and  of  course  ircan  be  used 
on  the  harri  bands  afso).  While  the  Japanese  radios  tiave  2  final  trartslsiors  ihas 
strain  to  puf  out  lOO  watts  on  the  low  bands  and  oniy  7&-as  ^atis.  on  ten  meiers. 
Ihe  SG2000  Mas  4  large  iransi&tars  that  loaf  along  al  150  watts  on  ALL  THE 
BANDS  INCLUDING  10  METERS!  Some  or  the  SG2000  features  are:  1)  A 
conlrol  h&ad  remotable  fno  special  hll  necessary)  up  to  1S0'  away  from  the  fig, 
perfeci  tor  aulcmobtle^  and  boats.  Up  to  &  tieads  can  be  utilized  and  used  as 
Intercoms  also.  2)  The  largest  display  oJ  any  HF  iransceiver.  3)  644  pre- 
program med  memories  and  100  us^r  programmable  memories.  4)  operatjie  rrom 
-50F  ['45C)  10  lfl5f=  (-^SSCh  You  want  quallly  right?  Here  is  what  EVERY 
SG2000  musi  endure  belore  thoyVe  shipped  fr-Sim  the  facto^:  1)  They're  Factor 
aisgned,  2)  EVERY  SG2000  is  keyed  down  ai  full  povj^f  fCW  150  Watts)  Into  an 
open  antenna  (or  aboul  10  secontfe,  then  connecied  to  a  sl^orted  anienna  and 
keyed  down  (or  an  addilional  I  a  second^.  3}  EVEHY  SG2000  is  put  In  the 
"BURN-IN"  racit  and  keyed  down  fof  24  hours  non-stop  at  tufi  power  CW.  Don"l  try  Ihat  wKh  ihe  foreign  radios,  4)  EVERY  SG2000  \b 
Ihen  re^;tiecked  for  alignment  and  put  in  the  "TORTURE  RACK"  where  tfiey  are  ((eyed  on  and  off  every  10  seconds  for  24  houf^.  5) 
The  SG2000  is  ihen  re-evaEu$ted  and  all  control  functions  are  verffied  to  ensure  liial  lUe  mrcroprocessor  is  up  to  spec.  THEN  AND 
ONLY  THEN  tS  THE  SG2000  ALLOWED  TO  LEAVE  THE  FACTO i^Y. 

The  frotlom  line  is  pnce,  you  know  how  expensive  commercial  rigs  are  normally,  we  are  seing  the  SG2000  BELOW  DEALEI^I  COST 
a!  only  S1.5B5.00  each!!  That's  a  S400.00  savings!  we  guarantee  the  best  price. 


The  SG230  SMART-TUNER  Is  the  best  HF  auioiuner  at  any  price,  ancf  to 
promote  a  product  that  is  made  in  the  USA,  we're  offering  ii  ai  ihe  guaranieed 
best  price  of  only  S44&.0Dn  WHY  THE  SG2307  BECAUSE:  When  you  tune  an 
antenna  at  ifs  base  you  are  resonating  the  antenna.  Instead  of  just  matching  th& 
coax  to  the  radio  as  with  oihor  tuners  such  as  the  AT50,  &tc.  The  resull  YOUR 
SIGWAL  GETS  OUT  MUCH  BETTER,  The  Kenwood  AT50.  AT450  arvd  olher 
similar  tuners  can  only  match  3:1  mismalches  fYES  oi:>ly  3:11  SO  forgel  matching 
anything  hut  a  fajriy  decent  ^nienna.  The  SG230  can  match  from  O.S  Ohm  to  10 
kilohffl  antennas  (up  to  a  200:1  mismatchjn  so  A  cart  easify  malch  random-  wires, 
dipoles,  rain-gutters,  shopping  carts,  etc.  The  result  ^>I0RE  POWER. 

To  order.  ser>d  check  or  money  order  with  5B.50  for  shjpping,  aiding  witti  youf  shipping  address  (sorry  no  Ll.S,  Post 
Offi&e  Bo>:es,  UPS  will  not  deiiwer)  and  Telephone  nurrib^rto: 


Guaranteed 

Besl 
pnces 


Joe  Brancato 

THE  HAM  CONTACT 

PO  Box  3624,  Dept  73 
Long  Beach,  CA  90803 


CA  R^sid^nts  Add  e  V4%  Sales  T^x.  AlaaKfl,  Hawaii,  and  Canadian  Rssident^  please  send  U.S,  Money  Order 
+  i1 7. 1 0  f  or  shippjng, 

Serving  Tli^  LORD    If  you  wish  more  information  pfease  send  a  SASE  to  the  above  address.  For  COO  orders,  call 
Stnc&  J 987  (31 0)433-5860^  Outside  of  CA  Orders  Only  call  (800)933-H AM4  and  teave  a  message. 


ClftCLE  3^4  ON  READEft  SEflVICE  CARD 


Solar  Power 


The  J.349.00  Bullet-Tpsjtod  QRV  Sotgr  P"wcr  Supply  l<ceps  your 
rcp^Hter  on  the  air  'round  ihe  clock  or  powers  your  HVy^'  HF  station 

\60  hr^  A  mfmih,  Cunt  ml  girtuil  speirdi  charge,  pnjtccla  gel  cells  &. 
seaJt;d  l^strcrte^L,  Fully  asf^inbledn  QRV,  portable.  Easily  ejipanded. 
Add$ios&H    i^t<^^i_AnfennasWest 

(801)373-$425  "TMLBo^,Mq^^^..  Pfov^^uT^4^05 

CJRCLe  336  on  HEADER  SERVICE  CARD 


ATTENTION 

If  you're  lool<lng  for  an  antenna 
to  cover  all  of: 

10nfi,  12m,  15m,  17m,  20m 
30m,  40m,  &  100  KHz  of  80M 

THEN  CONTACT: 

GAP 

ANTENNA  PRODUCTS,  INC- 
Tel#  (407)778-3728 

Ask  them  about  their  new  Titan, 
A  compact  vertical  that  requires 
NO  radials.  This  antenna  is  so 
new  they  haven't  had  time  to 
develop  an  ad. 

Sold  out  at  Dayton  and  Dallas! 


Ever  wish 

you  had  a  radar  gun 

in  vour  car? 


^^N.^'i 


f/J 


Sn 


Al 


TheZ4PPjERisan 

awesome  Answer  I 

This  magical  ike  little  box  activates  any  radar 
detector  within  3/4  of  a  mile.  Watch  the  brake  lights 
come  oti  the  speeding  sports  car  thai  just  flew  by. 
Keep  those  speeding  big  tmcks  from  eating  your 
bumper.  The  TAPPER  k  alOGHz  amateur  transmit- 
ter  the  size  of  a  cigarette  pack,  operates  on  a  9v  battery. 
Complete  with  road  game  Trolling  for Tail^hts". 

$^Q95 

Built  &  tuned  only    ^W      Plus  $5.00  S&H 

TRANSEL 

MAD  E    I  rsE    USA 

123  East  South  Street 

Harveys  burg,  Oh  45032 
1-600-629-6321 
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Hamsats 


NuTfiber  1 1  on  ypur  Feedback  can) 


Amateur  Radio  Via  Satellites 


Andy  MacAtfister  WASZfB 
14714  Knights  Way  Drive 
Houston  TX  77083-5640 

Satellite  Portable 

]  go  fishing  at  least  ortce  a  year  with 
a  small  group  of  friends.  The  goal  is  to 
get  away  from  the  city,  while  chasing 
fish  is  secofxJary.  We  use  ham  radio  \o 
cornmunica!e  helwaen  boats  and  al- 
ways try  out  some  new  idea  for  satel- 
lite chasing  after  a  day  out  on  the  wa- 
ter. 

This  year  a  new  antenna  from 
Cushcraft  looked  like  a  good  candidate 
for  portable  hamsat  work  The  antenna 
is  a  dual -band,  linearly -poEarized  yagi 
called  the  A270-10S.  II  has  five  ele- 
ments on  70  cm  and  five  on  2  meters. 
The  two  yagis  are  mounted  in  the 
same  plane,  but  on  opposite  sides  of 
tt!e  boom.  The  antenna  comes  Willi 
aluminum  componenls.  stainless  hard- 
ware and  a  wiring  harness  allowing  a 
single  coax  cable  leed^  While  lhi$  ar- 
rangement is  fine  for  dtiai-band  rigs, 
separate  feedlirtes  were  more  appro- 
priate for  the  multimode  sfngle-ljand 
rigs  on  hand. 

Antennas  tried  in  previous  years  fbr 
2  meters  and  70  cm  included  short 
crossed-dipole  systems  from  KLM  and 
Cushcrafi,  small  quads  from  Ughtning 
Bolt  Antennas,  ground  planes  from 
L^kevlew,  and  even  an  AEA  HR-1  tele- 
scoping halt* wave  HT  wtiip.  All  of  the 
antennas  tried  have  been  usetyf.  de- 
pending on  the  safeliite  and  local  work- 
ing conditions.  While  the  ground 
planes  did  well  tor  low-earth-orbil 
(LEO)  satellite  contacts^  they  were 
quite  dilfjcult  to  use  lor  AMSAT*OS- 
CAR-13  in  its  high  elliptical  ortHt  due  to 
tJie  weak  signal  levels.  Ci^ossed  yagis 
wefie  better  for  A-0-13  due  to  their  po- 
lari^tion  compatibitity  and  higher  gain, 
but  ttiey  were  harder  to  transport  and. 
due  to  the  lack  of  rotators,  very  difficult 
to  use  for  LEO  hamsats, 

The  short  dual-band  yagt  from 
Cushcralt  provided  several  A-0-13 
contacts  from  a  camera  trtpod  mount 
The  antenna  was  mounted  near  its 


balance  po«nt  rather  tlian  at  Ihe  rear. 
To  hetp  make  yp  for  the  antenna's  ladt 
of  gain,  a  good  quality  preampltfier 
was  used  on  2  meters  and  a  100-watt 
linear  employed  for  the  70-cm  up[lnk. 
Antenna  alignment  was  accomplished 
with  a  compass  from  the  Scout  shop 
and  an  indinometer  from  the  hardware 
store.  Aiming  predH^ns  were  printed 
prior  10  the  trip. 

Contacts  were  lew  ofi  the  tow-orbit 
saiellifes  using  this  antenna,  due  to  a 
tack  of  rotators  or  volunteers.  For  a 
sman  home  installation  some  very  in- 
expensive rotators  could  be  incorporat- 
ed for  azimuth  and  elevation  because 
or  the  light  weight  and  small  size  of  the 
A270-10S.  M  a  portatrfe  or  emergency 
VHF/UHF  satellite  antenna,  it's  a  good 
performer, 

es-12 

While  the  contacts  on  A'0'13  were 
fun  to  make  using  the  simple  portable 
system,  chasing  RS-12  was  like  get- 
ting l^ack  to  the  days  of  Sputnik-1  txit 
proved  to  be  more  difficyit  than  antici- 
pated. RS^IS  is  currently  running 
Mode  K.  the  HF  mode,  which  calls  for 
a  15  meter  uplink  and  a  10  meter 
downlink.  Sputnik-1  transmitted  just 
above  20  MHz.  At  our  lakeside  station, 
a  NCG  Co.  Model  15M  mobile 
transceiver  was  tried  with  a  modified 
tDB"  magnet-mount,  base-loaded  whip 
tor  the  uplink^  A  Uniden  HR-2S10 
transceiver  arxJ  a  dipde  were  used  for 
reception.  Downlink  signals  were 
strong,  but  the  Eow-power  output  of  the 
NCG  15M  did  not  produce  any  con- 
tacts. We  could  hear  the  resulting 
downlink  from  our  15  meter  transmis- 
sions, but  were  not  having  any  luck 
catching  me  attention  of  others. 

As  the  upper  shortwave  bands  de- 
cline in  long-distance  usefulness  dud 
to  the  present  sun-spot  cycle,  the  use 
Of  Mode  K  gets  easier.  Activity  on  the 
satellite  has  Increased  dramatically 
and  It  has  become  harder  to  compete 
for  a  contact. 

ftS-12  is  part  of  a  targe r  crvifian 
navigation  satellite,  COSMOS  2123* 


Photo  A.  Portable  smolfite  figs  tor  15,  lO,  2 and  0.7  meters. 


launched  by  the  former  USSR  on 
Febfuaiy  4,  1991,  RS-13  is  another 
part  of  Ihe  system,  but  is  not  currently 
in  tise.  RS-12  is  capable  of  three  differ- 
ent modes  including  "A*  with  a  2  meter 
Uplink  and  10  meter  downlink,  'T  us- 
^ng  15  meters  up  and  2  meters  down. 
and  K,  The  satellite  is  also  able  to  run 
dual  simultaneous  modes  using  "KA' 
or  "KT"  Almost  since  launch,  however, 
RS-12  has  been  running  K. 

The  K  transponder  system  on  RS- 
12  is  40  kHz  wkje  and  non- inverting. 
This  means  that  an  upper  sideband 
(USB)  signal  sent  by  a  ground  station 
high  in  the  transponder  input  band  will 
come  out  as  a  USB  signal,  high  In  the 
transponder  output  band.  For  RS-12, 
the  uplink  band  goes  from  21.210  to 
21.250  MHz,  and  the  downlink  is  from 
29.410  to  29.450  MHz,  The  main  CW 
telemetry  beacon  can  be  heard  on 
29.408  MHz.  Unlike  other  hamsats. 
RS-12  transponder  operation  requires 
at  Eeas!  an  Advanced  Class  license 
due  to  the  uplink  frequencies;  however, 
the  lower  15  kHz  of  Ihe  transponder 
uplink  are  in  the  Extra  band. 

After  the  failure  to  effect  contacts 
from  the  fishing  site,  attempts  were 
made  employing  the  home  system.  Us- 
ing a  as-year-old  HF  transceiver  tor  the 
uplink  and  a  15-year-old  HF  transceiv- 
er on  the  downlink  in  conjunction  with 
dipoles  in  the  attic,  several  contacts 
were  easily  made  during  the  first  15- 
minute  pass.  The  increased  number  of 
users  on  RS-12  heightened  contention 
for  the  limited  space  in  the  40-kHz- 


wlde  transponder.  The  typical  RS-ia 
operator  was  using  more  power,  single 
transceivefS  and  sometimes  a  beam, 
or  a1  least  a  good  outdoor  antenna. 
This  was  verified  tjy  a  survey  over  the 
air  and  from  QSL  cards. 

Many  of  today's  amateur  HF 
transceivers  can  operate  crossband. 
l.e.  they  can  be  used  to  monitor  one 
band  (like  10  meters)  and  transmit  on 
another  {15  meters  for  example).  While 
they  cannot  operate  full  duplex  {simul- 
taneous receive  and  transmit),  a  few 
calculatk>ns  af>d  some  practice  provide 
prospective  RS-12  users  wttti  melhocte 
for  satellite  opera  lion.  RS-12  operators 
have  discovered  that  Doppler  shift  is 
minimal  on  HF  When  transmitting  on 
21.240  MHz.  the  downtink  will  be  with- 
in a  kHz  ol  29.440  MHz,  Since  the 
transponder  is  linear,  the  same  corre* 
Jation  hoWs  true  throughout  the  40  kHz 
passband.  Many  hams  have  avoided 
RS'12  activity  due  to  the  problems  en- 
countered with  a  15  meter  transmitter 
fn  close  proximity  with  a  10  meter  re- 
ceiver Those  with  only  one  HF  rig 
don't  even  know  about  the  problem^ 
they  just  make  contacts.  After  chasing 
digital  satellites  and  high-orbit,  high- 
tech  hamsats,  RS'12  is  a  refreshing 
change — back  to  tiasics. 

Check  The  RS  Sat&liite  Qpemting 
Guide  by  G,  Gouid  Smith  WA4SXM  (or 
more  information  about  the  RS-series 
hamsats.  The  booklet  Is  available  from 
AMSAT  at  (301)  589-6062,  or  you  can 
write  to  them  at  850  Sligo  Avenue, 
Suite  600.  Silver  Spring  MO  20910, 


Photo  B.  A  CLsncraft  A2  70-1  OS  duai-tand  yagi  on  a  camara  tripod  did  a  great  jod 
for  some  A-0 13  Mode  B  contacts. 


Photo  C.  Andy  WABZiB  at  ihe  controls  during  an  A-0 13  pass. 
(Pttoto  dy  Stuart  Ross.} 
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Number  12  on  your  Feedback  card 


Mafvt  Lea\my.  M.O..  WA3AJB 

6  Jenny  Lane 

Baflimore,  hAaryfandZ1206 

How  RTTY  Works 

I  am  constanlly  reminded  by  yoiif 
correspondence  that  many  "RTTY 
Loop'  readers  have  not  been  in  digital 
communfcatiorj  these  past  few 
decades.  Even  some  ol  you  old-timers 
(whose  original  ham  rickets  pre-date 
my  birth  certificate)  are  just  now  bare- 
ly getting  siarted  in  FTTTY,  packet,  or 
the  tike.  Thus,  i  often  find  more  basic 
Questions  mingled  in  with  tetters  about 
this  or  Ihal  program,  computer,  or 
piece  or  equipment;  such  as  "Just  how 
is  RTTY  transmitted,  anyway?"  This 
month^s  column  is  add/essed  lo  that 
segment  of  the  readership  To  those  of 
yoy  who  already  know  alJ  this,  you  are 
excused.  For  ttK>se  who  want  a  quick 
refresher,  jump  to  the  end  of  the  arti- 
cle. The  rest  of  you.  here  we  go. 

Untike  CW.  where  the  various  let- 
ters of  the  alphabet,  figures,  punctua- 
tion, and  special  (unctions  are  repre- 
sented by  groups  of  long  and  short 
signals  ranging  In  length  from  one  unit 


Amateur  Radio  Teletype 


(the  letter  E)  to  20  or  more,  the  vari- 
ous forms  of  radcoteletype  each  use  a 
unique  vocabulary  of  alphabets.  While 
none  of  these  alphabet  sets  is  exactly 
the  same,  they  each  share  one  char- 
acteristic. Wtthin  each  set,  each  char- 
actef  is  precfsefy  the  same  number  of 
bits  as  any  other. 

The  two  most  common  alphabet 
Sits  used  are  the  five-ievel  code  com- 
monly called  "Saudor  (but  more  prop- 
erly called  "Mymayl,  and  Ihe  seven- 
ievei  code  commonly  called  ASCII, 
which  is  ateo  represented  as  an  eight- 
level  schema  in  some  cird^ 

Having  established  that,  the  nejrt 
problem  is  how  to  send  these  codes 
along  a  radio  circuit.  The  most  direct 
means  would  be  to  key  a  t^W  transmit- 
ter directly  with  the  TTY  putses.  The 
result  is  often  called  XJN-OFP  keyed 
RTTY.  ON-OFF  keying  was,  in  fact,  the 
earliest  method  used  to  transmit  TTY 
over  the  air  Advantages  are  related  to 
simplicity  in  transmitting:  merely  hook- 
ir^  the  teleprinter  to  the  key  jack.  Re- 
ceiving is  also  easy,  with  simple  de- 
modulation of  a  single  tone.  Disadvan- 
tages relate  primarily  to  interference 


310  Qorfley  5t,  Suj^^,4    PO  6oi  2746    ^ugzc^^Qp^brx^AOik: 

■  ■■.*- •.■'■•!."  a_i«' ■"■■__.  _'_i___ir'_*'  ■^■■^i'  ^  '  ..^.*  ■■(■.(.■■■^^  ■  *j_".  ■  j""j^ "_■'_■  '_■_■___-- 


i. 


'  rnisis  onocDuol  Fm^ei-Prini «io*!«rBid  bv Eh*TxH>J  MOUJ  ShijDping!  ^ 

FM/RAA  radio  transmiEters  hojv^  a  ufifque  ftequertty 
^!*ersus  time  start-up  chorocteristlc-evea  radios  of  the 
some  moke  and  model-  This  'FIngefPrint'  con  be 
■captured,  stored  and  onolyzed.  Our  exclusive  TxlD 
SoftuuQfe  ond  the  potented  technology  of  the  TxlD-l 
IBM/CofnpQtibte  circuit  board  can  help  v<^u  IdentiFu 
the  obusers  on  your  repeoterl  Of  help  you  keep  trock 
of  the  number  of  rodlos  per  account  on  commerciol 
p^peoters.  CTCSS  ond  DTMf  decoding,  as  ujell  as 
S^ctrum  Occupancy  ond  Deviotion  meosurement' 
features  further  enhonce  the  system. 

Coll  or  turite  For  o  brodmre  w\fh  hM  dfetoffs, 
3:::::     oddttfonol  exQWf^ms,  ond  Cedwiicol  specificc^iof^,        A 

MD-1  with  Sofluiore  $699.00 

Shlpplrt9fl4QAdllfi9  UPS  Ground  USA- S8.00 
.yiaoiMC  and  ftM€X  oc^^pijtd.  COO  «*  cosh  or  Money  Ord«r  boais  w>|y, 
-:?::- '  Oovernmene  Pure  ho  te  Ordiws  occapted.       -  rrccr-    ^: : : : 

-:  Ordersi  (800)  338-90S8    ^  -^ 

:■#''  Infot  (503)  687^g1  )Q    Fqt:  (503)  667-g492 


suscepllbHHy  and  feding.  A  nearby  CW 
signal  can  wipe  out  an  ON-OFF  RTTY 
station,  and  fading  can  remove  letters 
or  words. 

A  better  way  to  send  RTTY  is  by 
presenting  a  constant  signal  for  the 
MARK,  or  resting,  state  and  changing 
It  In  some  way  for  the  SPACE,  or  sig- 
naling, stale.  Changes  may  tie  intra- 
dyced  in  ampiriude.  frequency,  or  tsy  a 
superimposed  modu Ealing  waveform. 
Direct  amplitude  modulation  with  the 
RTTY  signal  approximates  ON-OFF 
keying,  with  all  of  its  attendant  flaws. 
Some  fancy  forms  of  modulation  will 
be  discussed  at  the  end  of  this  col- 
umn, but  the  two  most-used  ham  tech- 
niques are  FSK  and  AFSK. 

FSK 

In  FSK  or  trequercy  shift  keying,  a 
earner  is  shifted  in  frequency  to  corre- 
spond to  the  MARK  and  SPACE  fre- 
quencies. Rgure  1  (b)  diagrams  this 
nicely  Like  those  that  foflow.  this  is  a 
redundant  system.  That  is,  information 
is  obtainable  by  looking  at  either 
MARK  or  SPACE,  &mn  in  the  absence 
of  the  Other  one.  Remember  that  in 
ON-OFF  keying,  if  you  lose  the 
SPACE  you  have  a  steady  MARK,  and 
if  you  lose  the  MARK  you  have  noth- 
ingl  Transmission  of  FSK  is  accom- 
plished by  shrrtJng  the  transmitter  VFO 
in  step  with  the  RTTY  signal,  and  re- 
ception by  decoding  either  or  both  the 
MARK  and  SPACE,  Done  properly, 
this  system  ts  very  Immune  to  interfer* 
ence  and.  since  fading  normally  af- 
fects onJy  one  of  the  MARK  or  SPACE 
frequencies  at  a  time,  proper  use  of 
the  built-in  redundancy  makes  fading 
no  probfem,  either.  The  frequency  shift 
Involved  may  be  anything  from  kiio^ 
hertz  to  fractions  of  a  hertz,  which 
might  be  more  properly  called  "phase 
shift"  In  amateur  circle  a.  the  standard 
shift  these  days  is  170  Hz,  while  for 
many  years,  a  shift  of  850  Hz  reigned 
supreme. 


AFSK 

Unfortunately,  FSK  presumes  very 
stable  transmitters  and  receivers.  The 
level  of  shift  is  Eess  than  1  kHz,  and 
drift  in  the  VFO  of  ariy  significani  de* 
gree  would  be  tntoier^le.  Early  VHF 
transmitters  coufd  not  maintain  this 
degree  of  stability.  Use  of  an  audio 
tone,  shifted  in  frequency  in  a  manner 
similar  to  FSK.  became  the  standard 
on  VHF.  Take  a  look  at  Ftgure  1  (cj. 
This  AFSK  is  quite  useful  in  its  own 
fight  and  note  thai  the  MARK,  whteh 
is  the  tower  Irequency  in  standard 
FSK,  becomes  &ie  higher  frequency  in 
standanJ  AFSK. 

Now,  some  fancy  stuff.  What  if  I 
serid  a  pulse  during  each  22  ms  win- 
dow which  represents  a  bit  at  45.45 
baud  Baudot  speed?  By  charvging  the 
pulse's  arr^litude  or  position  withtn  the 
window;  I  could  encode  MARK  and 
SPACE  with  a  decodaWe  system.  Fig- 
ure 1  (d)i  shows  what  I  mean.  Such 
Pulse  Amplitude  Modulation  (PAM)  of 
Pulse  Position  Modulation  (PPM)  is 
not  used  much  in  the  amateur  service, 
but  il  Is  neat,  right? 

Overall,  these  techniques  remain 
Ihe  standards,  whether  at  that  liabled 
45.45  baud  Baudot,  or  even  at  super* 
speed  packet.  With  experience,  one 
can  even  begin  to  appreciate  Ihe  sub- 
tleties which  make  a  RY  sound  differ- 
ent from  a  CQ.  When  you  begin  to 
copy  straight  text  by  ear,  though,  tetl 
me  about  it! 

As  always,  I  look  forward  to  your 
comments,  questions,  and  comments. 
On  Delphi  (username  MARCWA3AJR), 
you  will  find  the  "RTTY  Loop"  tndesc 
and  at  feast  the  first  in  the  series  of 
"RTTY  Loop"  software  coiiections  in 
the  Radio  SiG's  data  library.  I  often 
check  in  there  as  well  so  feel  free  to 
leave  me  messages  there.  Email  can 
be  sent  on  Delphi,  as  well  as  Com- 
puServe (ppn  75036,2501),  America 
Online  (iVlarcWASAJR),  or  via  Internet 
(MarcWA3AJR@aol.com). 


IMPROVE  YOUR 
IDOKS,  HEALTH 
AND  POPULARITY. 


CIRCLE  lAB  OH  HEADER  SEftVlCE  CAflD 
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ordering,  pi  ease  include  a  4  infiii  section  of  your 
frardiine  and  specify  the  desrgn  frequency  you 
need. 

144  ftftiZ  units  are  S34,95  per  pair  222  MHz. 
440  MHi,  903  MHz  and  1296  MHz  units  are 
$32.95  p6r  pair. 

Add  S5,50  por  pair  UPS  shfpping  iU.S.  only). 
Ohio  residents  add  5.5%  sales  lax. 
CuBloitl  buHt  pHce&  on  r^u^st. 

ZD  ENGINEERING 

Paul  H.  Danwaclor.  WV8ZD. 

605  Balsley  Avenue.  Findlay.  OH  45840 

PHOME:  419^24^765 


Calk  Si^ni  btter  cut m  ma^  lafniialB 
^TJ    KWXKl,  light  itxm  mih  dark  r*fief, 

•  f  Char's  on  'h'  Base  S3  per  Gharactsr 

•  2'  Char's  an  7/  Base  $4  per  Character 
■  3"  Char's  on  1"  Bas«  S6  per  Characiar 

Shipping  Included 

CAM  LAZERCUT  SIGNS 

P.O.  Box  1090,  EnfieW,  CT  06063-1090,  203-741-0465 


CmCLE  239  ON  READER  SERVICE  GAflD 


HamWindows 

Your  gateway  to  the  world 

Software  tKat  combines  die  amateur  radio 

with  a  personal  computer. 

lU«Wni^omj  Jnc^  lit  if.  Pactftc  Coma  Mwrf^  %^tm  UK 

Corviu  dd  Har.  CA  fUlS 

rTi4)71f-41ZZ     tAX  \7  I4)«44-41?T 


CIRCLE  34S  ON  READER  SERVICE  CARD 


tltfSGR  DSP  II 


Wfial  is  DSP?  DSP  allows  the 

"conslruction^  of  various  Alters  of 

great  complexity  by  using  computer 

code.    This  allows  us  lo  have  easy 

access  to  a  variety  of  filters,  each 

perfeotly  optimized  for  whatever 

mode  we  are  operating.  The  DSP  II 

has  been  designed  to  operate  m  10 

different  modes.  Fouf  filters  are  optimized  for  reducir>g  interference  to  SSS  phone  s<3nafs 

from  CW.  heterodynes  and  random  noise  interference.  Four  more  filters  operate  as 

"brick- wair  CW  bandpass  fillers.    The  remaining  two  filters  are  designed  for  re  I  sab  fe 

recovery  of  RTTY  and  HF  packet  radio  informatfon  signals.  A  single  ffont  paneJ  switch 

selects  any  of  these  ffliers.  Easy  hookup  to  rigs  speaker  jacK. 

•  Tha  W9GR  DSP  tl  fs  the  most  popular  DSP  on  the  market  — 

Thousands  in  use  wortdwid&t 


W9GR  DSP  Filler.... 


$299.95     12V  DC  Power  Supply....... $11,95 


HamBase  199^ 


Hew  data!  New  Programf 

Great  Circle  Beam  Heading 

HamBas^  3. OS  ^s  packed  with  all  of  the  ji«w  features 
you  hav«  been  asking  for: 

•  Browse  by  Name. 

•  Browse  by  Callsign. 

•  Browse  exported  Files. 

•  Export  data  Jn  all  the  pofSUtar  database  formats. 
Address  lal>eis:  Ffjced  forma!:  Deitmited  by  commas* 
tabs,  commaqtiotes;  caltelgn only, 

•  Generate  mailing  labels  from  Carislgn  Lists* 
•Color  menus  and  popup  Help  screens. 

•  Export  lists  by  State,  County^  and  Zip  Cods. 

•  Split  databases  to  multiple  hard  drives  and  floppy  dIsHs, 

•  Same  Low  Price.  HamBase  1994  is  only  $49.95. 

Avaiiat^e  in  3  1/2' or 5  1/4'  IBM  PC  tomrat  (specify) 


THraw  away  your 
Rtagnitylrig  glass,, 


SDP-GOO 


Mak^  atKj  receh/^e  phone  calls  from  your  mobite  rig  or  handte-lafkie  with 
youf  own  personal  aulopatdi.  Connection  is  easy  —  jusl  hook-up  to  the 
mike  and  speaker  jacks  on  your  base  station  rig  and  plug  into  the  phone 
nnef  Complete  control  is  assured  through  touch-tone  access  codes  that 
you  set  and  change  at  wJIL  Long  distance  toll  access  Is  controlled  by 
special  code  that  you  set,  preventing  fraudulent  usage.  Atl  programmable 
codes  and  set-ups  are  stored  in  special  non- volatile  memory  imrriune  to 
power  failures.  Repeater  owners  use  the  S DP -600  as  well  tor  reliable  and 
solid  repeater  autopatches.  Power  required  is  12  volts  DC  at  IOC  MA. 
Experience  the  freedom  of  owning  your  own  autopatch.  on  you  own 

frequency,  to  use  when 
and  as  you  wish.  The 
SDP-600  is  made  in  the 
USA  and  carries  a  one 
year  warranty. 

SDP-600  Personal 
Autopatch,  fully  wired 

SDPA  12  volt  power 

supply  uriit.,-S1t.95 


j*COM  •  793  CANNING  PKWY  •  VICTOR.  NY  14564 


j'Com  Transceiwer  Control  Computer  Interface 


The  i<k>m  Transceiver  Control  Computer  Interface  is  fufrctionaiiy  identical  to  the 
Kenwood  IF-232C,  Icom  CT-17,  Yaesu  FIF-a32C,  Ten-Tec  305  and  Heath 

computer  interfaces.  It  will  work  with  all  radios  and  rig  control  software  which  use 
these  interfaces, 

•  No  external  power  supply  it 
necessary.  The  fCom  TC  interfaces 
require  very  little  power  for  operation. 
This  power  Is  obtained  directly  from 
the  computer  COMM  port. 

•  All  electronics  are  enclosed  in  the 
shielded  DB'25  connector  lioo<J, 
RFl  susceptibility  and  radiation  is  reduced* 

•  Fully  assembled  and  [esled. 

•  Fully  Hardware  and  Software  Compatible.  Works  with  all  rig  controlled  software  — 
Free  shareware  disk  Included  I 


$54.95 


ORDERS  CALL  1-800-446-2295  ORDERS  ONLY 

TECWORDER/INFO  fTt 6)924^4560  FAX  (716^4-4555 


TERIIS:  S^i^Foc nofi  Quar^nii^^^  Eismm^  iot  10  Hiirs.  If  not  pl»i««ct  r&fi0^  mongiiul  lorm 
^^  far  fefurtd  Atld  M  95  iw  shippn^g  hjiF»dling  ^nej  insiiraTH:e  fot  lortign  Dtdefs  add  JCT^  for 
|J3  "^urfAce  mail  COD  tU  S  orrJy)  add  SS  00  Oriter*  und«r  SZiJ  add  SJ  00  NV  rem^fttt^  add  7=^ 
JH    sjiifi^iaM.  90^ay  pjirts  Marfan^  on  hi,!  parts.  1-ye«f  parts  &  l^boi  warranty  an  Ai^F«d  units 

RAMSEY  ELECTRONICS,  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 
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Number  13  on  your  Feed^cfc  card 


Low  Power  Operation 


MiCha&i  Bryce  WBSVGE 
2225  Mayflow&r  NW 
Massftion  OH  44646 

There  seem  to  be  a  lo!  or  people 
who  feel  the  seme  way  I  do  about  the 
T&n-Tec  Argosy,  The  amojnl  of  mall  I 
received  on  the  series  about  the  Ar- 
gosy tells  me  that  we  should  take  one 
more  look  at  this  surprisirrg  little  rig, 

file  Argosy  Revisited 

First.  I  would  like  lo  ihank  alt  those 
who  have  sent  me  copies  of  the  Ham 
Radio  article  1  mentioned  earlier.  That 
article  was  written  by  Cornell  Drentea 
WB3JZO,  and  appeared  in  the 
November  19S6  issue  of  Ham  Radio. 
The  article,  "Upgrading  the  Ten-Tec 
Argosy,^  is  must  reading  i!  you  own 
one  of  the  first  Argosys  built  by  Ten- 
Tec,  Also,  the  January  Issue  oi  the 
QRP  Quarterly  has  an  exc&llent  article 
by  WB3JZ0  with  updates  from  hrs 
Ham  Radio  piece* 

Linear  Amplifier  Switching 

Although  the  Argosy  can  produce 
only  50  watts  of  RF  output,  you  can 
use  this  rig  with  an  external  amplifier; 
provided  you  have  some  means  ot 
controlling  the  T/R  function  of  Itie  am- 
plifier. Ten -Tec  used  a  small  TfR  mod- 
ule Installed  fnside  the  rig,  That  mod- 
ule, modei  1126,  is  no  longer  available 
but  that's  riot  a  problem  because  you 
can  roll  your  own  with  just  a  handful  of 
parts.  A  small  piece  of  perfboard 
would  be  ideal  for  this  project  Rgure  1 


shows  the  complete  T/R  switch  for  an 
externa i  amplifier. 

Its  operation  is  very  simple.  When 
the  T"  voltage  goes  +12  durir^  irans- 
mit,  it  charges  the  33  mF  capacMor. 
This  turns  on  the  switching  transistor 
and  pulls  in  the  relay.  The  capacitor  is 
discharged  through  the  delay  controL 
Any  time  the  Argosy  goes  Into  transmit 
the  relay  wilt  close.  The  contacts  from 
the  relay  are  routed  to  the  ''spare' 
phono  Jack  on  the  rear  apron. 

The  circuit  board  mounts  on  the 
side  panel  in  the  left  rear  corner. 
There  are  two  mounting  holes  for  the 
original  board:  Ihey  will  work  just  fine 
for  our  home-brew  drcuit  as  well.  The 
cable  plug  is  there,  too.  The  colors  am 
violet,  red,  and  yellow.  This  plug  is  hid- 
den by  the  wire  harness.  Using  an 
0,100  center  header,  you  can  just  piug 
It  in.  Of  course,  you  have  to  wire  your 
header  correctly  to  nnate  with  the  rest 
of  the  circuit  This  is  the  type  of  circuit 
I  like.  It's  simple  and  oh  so  easy  to  get 
working. 

Improved  RF  Gain  Control 

While  neither  the  Argosy  nor  the 
Argosy  II  came  with  an  RF  gain  con- 
trol.  yog  can  add  your  own.  TenTec*s 
technical  note  TN2*525  is  the  official 
version  of  an  RF  gain  control.  If  you 
use  the  values  in  the  teciinicai  note, 
you'll  end  up  with  an  RF  gain  control 
tliat  furrctions  over  only  40  percent  of 
Its  r^nge.  The  solution  ts  to  insert  a 
10k  resistor  from  the  other  end  of  the 
pot  to  ground.  This  expands  the  tuning 
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Figure  t.  Amplifier  T/R  switching  for  the  Argosy^ 


range  of  the  RF  gain  pot  The  KAC1350 
IF  amplifier  is  controlled  by  a  very  nar- 
row voltage  range  in  the  rig.  This  "RF 
Gain"  voltage  is  only  1,S  voits,  the  dif- 
ference from  5.0  to  6.5  VDC  applied  to 
the  MCI 350.  The  new  RF  gain  controt 
should  provide  5  to  6.5  volts  to  the 


By  far,  the  easiest  melhod  of  in- 
stalling an  AGC  switch  into  the  Argosy 
is  to  unsolder  D9  from  R26  on  the 
IF/AF  board  (60785).  A  better  method 
is  to  bring  one  side  of  R58  lo  a  switch* 
with  the  other  side  of  the  switch 
gn>unded  as  shown  in  Figure  2.  If  you 


"If  you're  really  into  contests, 

or  weak  signal  CW  work,  then 

you  might  want  to  check  out 

this  modification" 


junction  of  09,  D10  on  the  IF/AF 
board.  Again,  this  modificatfon  is  only 
for  Ihe  Argosy  I  don't  know  of  any  for 
the  Argosy  II.  but  I'm  sure  they're  out 
there.  Readers? 

Selectable  AGC  Hme  Constants 

Pefsonally.  I  think  the  AGC  works 
just  Tine  in  my  Argosy  II.  But  If  you're 
really  into  contestSi  or  weak  signal 
CW  work,  then  you  might  want  to 
check  out  this  modification. 


use  a  three-position  switch,  ^mjII  end 
up  with  three  AGC  time  constants: 
slow,  fast  and  AGC  olf.  Use  a  high 
quality  capacitor  for  the  AGC  circuit. 
Tantalum  or  low  leakage  electrolytic 
capacitors  are  the  best  ones  to  use. 
The  values  shown  provide  a  good 
comprise  between  CW  and  SSB  time 
constants. 

There's  no  place  on  the  front  of  the 
Argosy  to  install  such  a  switch.  It's  go- 
ing to  be  a  challenge  to  find  a  place  for 


10K 


10K 
POT 


^  To  junction 
of  D9,  DID 
cathodes  on 
IF/AF  board 


^r-ry 


Figure  2.  s)  Simple  AGC  for  the  Argosy  b)  ACG  wiih  fast/slow  time  constants. 


Figure  $.  Improved  RF  gain  control  for  the  Argosy, 
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ft — evert  ihe  rear  apfon  is  getting  kinda 
busy  A  small  toggle  swttcfi  might  fit  if 
you  do  some  forward  thrnking  before 
you  start  drilling. 

If  yoy  fiave  not  installed  the  RF 
gain  cor^trol  you  oan  pass  on  turriing 
off  the  AGG.  But  by  wiring  the  noise 
tiiajiKer  on  all  the  time  you  can  use  the 
Islander's  switch  to  select  between  two 
tfme  constants,  Again,  you  don't  want 
to  turr>  off  the  AGC  unless  you  have 
installed  the  RF  pain  controJ. 

Improved  Noisa  Roor 

Ttils  modification  came  from  Cor- 
nell Drentea  in  his  Ham  Radio  article. 
It's  so  simpfe  I  had  to  Include  it  fn  this 
column. 

TTie  original  Argosy  has  a  very  high 
noise  floor  tl's  enough  to  make  weak 
signals  impossiWe  to  hear.  The  noise 
came  from  the  BFO  sidebands  spilling 
over  to  the  high  gain  audio  amplifier. 
This  "hiss"  obscured  signals  below 
S3.  The  fix  is  simple:  Change  C34 
from  0.01  to  0.1.  This  change  wiH 
reduce  the  hiss  to  a  point  you'll  eas- 
ily hear  without  test  equipmentJ 
Capacitor  C34  is  f  oca  ted  on  the  IF/AF 
board. 

I^educed  Hum  Pickup 

This  has  always  been  a  problem 
with  Ten -Tec  rigs.  The  power  switch 
runs  1  to  AC  through  the  main  chas- 
sis. High  gain  stages  can  pick  up  any 


stray  AC  and  pass  it  from  one  stage  to 
the  other  TT^ere  are  two  fixes.  Run  the 
rig  from  a  battery  supply  Or,  you  can 
disconnect  the  AC  contrgt  tine  from  the 
power  supply  (internally  so  tJie  power 
switch  inside  the  rig  is  dead)  and  use 
the  main  power  switch  on  ihe  supply 
to  turn  the  rig  on  and  off. 

You  might  want  to  try  shielding  the 
power  line  inside  the  Argosy  with  alu- 
minum (oil.  Copper  mesh  screen 
wouid  be  ideal  but  that  styff  is  almost 
impossible  to  find  anymore.  Be  sure 
you  ground  the  shielding  in  several 
places  to  avoid  ground  loops. 


keyer  PC  boards. 

Several  of  the  modifications  for  the 
Argosy  require  the  use  of  a  dual  con- 
centric pot,  l^ouser  electronics  carries 
some  of  the  more  common  values.  Di- 
gr-Key  also  carries  some  dual  pots. 
The  only  problem  is  finding  a  set  of 
matching  Knobs.  'Vbu  can  use  a  set  of 
knobs  from  Ten- Tec.  They  used  dual 
controls  on  both  the  Corsair  and  the 
Argonaut  fl,  but  they  won't  match  the 
ones  used  on  the  Argosy  Since  Ten* 
Tec  makes  their  own  knobs,  afong  with 
other  stamped  out  pieces  parts,  you'll 
never  find  an  exact  match  that  fits. 


Before  you  start  digging  inside 
your  Argosy  be  sure  you 
icnow  wtiat  you're  doing!" 


Internal  Keyer 

If  you  don*t  have  the  T/R  control 
board  inside  your  Argosy  you  can 
use  Ihat  space  to  install  your  favorite 
©iectronic  keyer.  All  you  need  to  do 
is  add  the  proper  three -wire  jack  for 
the  key  paddles,  and  of  course  the 
keyer  speed  control.  The  popular  Cur- 
tis keyer  on  a  chip  would  be 
idea!.  Several  PC  boards  have  been 
designed  using  this  chip.  Check  avail- 
able QRP  books  for  suggested  Curtis 


Standby  Current 

A  higher- than- norma  I  receive  cur- 
rent may  be  traced  to  an  Improperly 
adjusted  final  PA  bias.  Although 
it's  an  adjustment  that  should  not  be 
touched,  it's  relatively  painless  to 
reset.  All  you  need  is  an  ammeter  in 
series  with  the  VCC  ime  to  the  PA.  Ad- 
just trimmer  R1  on  the  PA  board  unOI 
the  cun-ent  Is  30  mA.  The  trimmer  is 
kinda  hard  to  reach,  so 
measure  the  receive  current  first 


before  you  attempt  this  adjusimeftt. 
iWore  than  fikely  you'll  find  the  receive 
current  to  be  within  specifications.  If 
not.  look  at  the  bias  adjustment, 

A  Word  of  Caution 

Before  you  start  digging  inside  your 
Argosy  be  Sure  you  know  what  you're 
doing!  Some  of  the  modifications  pre- 
sented here  and  in  the  Ham  Radio  ar- 
ticle require  the  complete  teardown  of 
tfio  rig.  Jf  yoii  don't  feel  secure  2hQuX 
such  projecls.  then  it's  be  si  to  pass 
Ihem  by.  II  you  want  to  try  some  of 
these  modificaiions,  install  only  one  at 
a  time.  Test  the  rig  for  proper  opera- 
tion before  you  start  on  the  second 
modification.  Test  again  and  then 
move  on  unliJ  you^re  done  modifying 
the  rig.  I  can't  say  if  all  the  modifKia- 
tJons  presented  here  work — I  haven't 
done  too  many  of  them  on  my  Argosy 
11. 

Bvtter-Soundlng  Argonaut  I!  Audio 

I  found  thai  you  can  really  make  the 
Argonaut  f1  sound  much  better  just 
by  using  an  external  speaker  The  One 
inside  the  rig  is  way  too  tinny-sounding 
for  me.  I  yse  a  Minus  speaker 
from  Radio  Shack.  The  black  metal 
one  is  /ust  about  the  right  height  and 
style  to  match  the  Argonaut  ii.  it's 
too  bad  Ten  Tec  did  not  offer  an  ex- 
ternal speaker  for  the  Argonaut  11/ 
Delta  II. 


From  the  publisher  of  Monitoring  Times  comes... 

Satellite 


imes. 

A  Division  oT  Cmve  Entcrpri>e^,  Inc. 


U,S,  Subscription 

•  One  Year  (6  issues)     $16.95 

Offer  Expires  12-31-94 
Regular  subscription  rate  $19.95 


Tlie  FUtST  full-spectrum  monitoring  magazine  for 
space! 

Are  you  looking  for  the  best  news,  information  and  ideas  you 
can  get  for  monitoring  satellites?  Satellite  Times  covers  every 
aspect  of  space  communications—from  commercial,  milita^rj^  and 
broadcast,  to  amateur,  scientific^  government,  and  even  private 
satellites. 

Every  bi-monthly  issue  is  filled  with  up-to-date  topics  and  will 
bring  you  into  a  new  era  of  monitoring. 

57*  will  give  you  the  knowledge  you  need  to  successfully 
monitor  and  utilize  all  forms  of  satellite  communications. 

Subscribe  NOW  to  the  NEW  LEADER 

of  satellite  magazines! 


Foreign  Surface  Mail 

•  One  Year  (6  issues)  $23-95 

Offer  Expires  12-31-94 
Regular  subscnption  rate  $26.00 


Satellite 

(800)438-8155 

PO  Box  98 

Brasstown,  NC  28902 

<704)  837-9200  (OuLside  Canada  and  US> 
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^^  MBltiDer  14  on  yo 

Carr's  corner 


Moittber  14  on  yoyr  Feedback  card 


Joseph  J.  CarrK4iPV 

P.O,  Box  1099 

Faiis  Church  VA  22Q4  f 

Using  the  "Spectra  Plus" 
Spectrum  Analyzer 
Software 

A  speclrum  anatyzer  is  a  device 
thai  will  pennit  you  to  look  at  a  signal 
In  terms  of  amplitude  vs,  Irequency* 
rather  than  the  normal  oscilloscope 
amplltLrda  vs.  time  presentatton.  AH 
signals  can  be  depleted  as  a  funda* 
mental  sine  wave,  plus  a  number  of 
additive  sine  and  cosine  harmonics. 
The  particular  shape  of  any  given  sig- 
nal is  set  by  the  particular  harmonics 
and  phases  present,  it  Is  possible  to 
analyse  the  general  spectrum  by  look- 
ing at  the  wavetorm,  bul  for  particular 
and  accurate  information  yoo  need  to 
use  a  spectrum  analyzer. 

Professional  spectrum  analyzer  In- 
struments are  costly,  and  beyond  the 
financial  capabilities  of  most  amateur 
radio  operators.  Some  people  tiave 


been  successful  In  building  their  own 
spectrum  anaiyzers.  but  even  these  in- 
struments get  pricey  when  capability 
goes  L^  {especially  frequerKry  resolu- 
tion and  accuracy  of  the  frequency 
display). 

Now  you  can  use  IBM-compatible 
computers  to  do  audio  speclrum  anal- 
ysis of  signals,  including  signals  re- 
ceived Off  the  air  ,  ,  .  if  you  have  a 
sound  l3oard  compatlbfe  with  at  least 
the  8-bit  SoundBlaster  board.  The 
sound  board  serves  as  an  analog-to- 
digital  converter  to  translate  the  ana- 
log  audio  signal  into  a  series  of  digital 
data  that  can  be  digested  by  the  conv 
puter. 

The  spectrum  analysis  software  is 
"Spectra  Plus  Ver.  2.0"  by  Pioneer  Hill 
Software.  244^0  Mason  Road.  Pouls- 
bO  WA  98370;  (206)  697-3472.  Hard- 
ware requiremenis  are  rather  modest 
by  today's  standards:  a  386  or  later 
fBM-compatlble  machine  with  2  Mbyte 
ol  memory  minimum,  or  4  Mbytes  for 
recording:  a  VGA  monitor  capable  of 
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Figuw  t.  100  Hz  sine  wak«* 


at  least  16  colors  (which  Is  about  all  of 
them,  except  lor  monochrome).  1 
Mbyte  {plus  space  for  audio  Mies, 
which  can  be  large)  hard  disk  space 
available;  WirxSows  software:  ^  sound 
card  (1 6-bit  recommended,  but  S-bit 
will  work);  and  a  mouse  or  trackball. 

There  are  three  modes  and  four 
functions:  Real-Time,  Recorder  and 
Post-Processing,  The  Real-Time 
mode  accepts  digitized  audio  directly 
from  the  sound  card,  and  then  ana* 
lyzes  the  waveform  and  displays  the 
results.  Altfiough  the  program  can  be 
run  indefinitelyp  the  raw  audio  data 
cannot  be  saved  in  a  dish  file. 

The  Recorder  mode  digitizes  the  in* 
put  audio  signal,  and  stores  it  on  the 
hard  drive  in  a  .WAV  file  (the  standard 
audio  tile  format).  These  files  can  Later 
be  analyzed  in  the  Post- Processing 
mode  or  played  back  through  an  audio 
system.  My  wife  Is  a  musical  composi* 
lion  student;  she  can  use  the  Sound- 
Blaster card  in  our  computer  to  digitize 
sounds  and  use  them  as  a  synthesiz- 
er. The  "Spectra  Plus*  can  control  the 
process,  as  well  as  analyze  the  spec- 
tra of  the  waveform. 

The  Post-Processing  mode  pro- 
cesses recorded  audio  data,  whether 
from  the  record  mode  atjove  or  from 


other  sources.  It  looks  for  a  .WAV  flla. 
More  of  the  functions  of  the  software 
work  with  this  mode  than  wtth 
Recorder  or  Real-Tinve. 

The  Junctions  of  "Spectra  Plus'  in* 
dude  Time  Series,  Spectrum,  Spec- 
trogram, and  3-D  Surface  Plot.  The 
time  series  is  the  ordinary  amplitude 
vs.  lime  display  that  one  sees  on  an 
oscilloscope.  In  this  mode,  the  digi- 
tized audio  is  seen  in  the  Volts/Time 
display  on  the  computer  screen,  and  it 
can  be  printed. 

The  Spectrum  function  analyzes 
the  audio  signal,  and  then  produces 
an  amplrtude  (volts)  vs.  frequency  dis- 
ptay  (examples  given  below). 

The  Spectrogram  produces  a  dis- 
play that  has  frequency  spectrum 
along  the  vertical  a»cis.  and  tinr^e  along 
the  horizontal  axis.  This  type  ol  display 
is  useful  for  seeing  the  time  history  of 
the  spectrum,  i,e.  how  the  frequency 
content  of  a  waveform  changes  over 
time.  This  mode  can  be  used  tor  anal- 
ysis of  'Whistlers'  i.e.  those  tow  tre* 
quency  ELF  radio  signals  emitted  by 
distant  lighlmng  strikes.  Note  well, 
however,  that  this  mode  works  well  on 
the  screen,  and  prints  well  on  a  color 
printer,  bul  its  printout  on  my  Laserjet 
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Figuw  3.  AM  signal  modu/afetf  with  1000  Hz. 
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Figurs  4.  40m  SSB  motor-mouih  signaL 
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Figure  5.  RTTY  signal  with  200  Hz  spacing. 
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The  3-D  surface  plot  displays  a 
three-dimensional  perspective  ot  the 
spectrum  over  Itme.  It  appears  to  con- 
tain amptilude  infomnation,  frequency 
information  and  lime  mformatioa 

"Spectra  Plus"  Dfspfay  Examples 

Figure  1  shows  a  spectfum  of  a 
sine  wave  from  a  signal  generator. 
Note  the  single  frequefx^y  spike  (which 
yoy  would  expect  from  a  pure  sine 
wave),  plus  some  noise  along  the 
baseline.  This  sample  was  a  100  Hz 
sine  wave  digitized  in  \e-M  mode  at  a 


nate  of  44  kHz  using  my  SoundBlaster 
Pro-16  sound  card.  The  signal  source 
was  my  bench  function  generator. 
Note  that  the  amplitude  scale  along 
the  vertical  axis  is  nonmalized  to  make 
the  large  sp^ke  0  dB,  and  all  otfier  fea- 
tures as  negative  (SB.  The  frequenc/ 
calibration  along  the  honzontal  axis  is 
printed  oul  to  nearly  8.700  H^.  and 
shows  no  addttkKiai  harmonics. 

Figure  2A  shows  a  Cw  slalioo 
tmnsmttting  a  series  of  dashes.  This 
signal  was  recorded  off  ttie  air  using  a 
com municai ions  receiver  with  an  2.7 


kHz  SSB  filter  Note  that  the  main  sig* 
nal  is  a  targe  spike  (as  expected »  with 
a  series  of  sidelobes  along  the  base* 
line,  ptus  what  appear  to  be  harmon- 
Ics.  Note  that  the  signal  does  not  have 
zero  bandwidth,  which  explains  why  a 
filter  wilh  too  or  250  Hz  (or  so)  is  used 
for  CW.  Figure  2B  shows  the  same 
station  a  few  moments  later  with  the 
earner  turned  off.  It  appears  tfiat  it  is 
emitting  a  rather  serious  backwave* 
I.e.  a  signal  that  passes  tti rough  the  fi- 
r^l  amplifier  even  when  the  rig  is  os- 
tensibly not  transmitting.  That  would 


be  good  info  to  know  if  my  interpreta- 
tion of  the  waveform  is  oon^ct, 

The  display  shown  3n  Rgure  3  ts  an 
AM  signal  from  my  signal  generator. 
The  sig-gen  was  tuned  to  an  AM  BCB 
frequency,  and  was  rmxJyialed  with  its 
internal  1,000  Hz  sine  wave  osctliator 
(which  is  a  tad  distorted).  Note  that  the 
sidebands  extend  out  quite  a  distance. 
I  suspect  the  distance  the  sideba/tds 
extend  from  Itre  carrier  is  a  result  of 
tt>e  clipped  posltjv©  peak  IVe  noted  on 
the  moduiafed  sigrral.  and  also  on  the 
raw  modulating  1 ,000  Hz  sine  wave. 


Series  Mode 

Powerline  surge  protection 

♦  Effective-  required  protection  to 
interconnected  or  networked  equipment 

♦  Reliable--  non-sacrificial  design 

♦  Safe-- Uses  no  MOVs 

Award  winning  Series  Mode  technologv 

eliminates  the  destructive  energy  of  surge  voltage 
ind  surge  current! 

Call  or  write  for  full  details  today.  Ask  about  your  ham 
operatof.  dub  discount. 

ZeroSurge  Inc. 

944  State  Rt  12  Frencfi&wn  NJ  08325 
S»996-6696      FAX  (908)  996^7773 


CIRCLE  2&S  OH  REAPER  SERVICE  CARD 


Handheld  Repeater  Controller 


Spectrum  Electronic  Proctuds 
introducas  th«  world's  first 
handheld  repeater  controller 
No  larger  than  niost  handheld 
radios.  Ihe  HRC-tO  converts 
a  singlo  or  dual-band  radio 
fnto  a  full  faaturod  sjnnplex  or 
dupJex  ropeaier  sysiem.  Key 
features  ol  the  HRC-IO  in- 


clude voice  lOer,  DTMF  Con- 
trol artd  programming^  hang 
and  time-oul  timers,  Digital 
Voice  Operated  Squelch 
[DVOS^'^J,  telemetrv  tones, 
and  private  voice  mall  alot. 
Ptione  tfOS^aae-STBa 

FAX  406-438-6027 

S299 


ELE 


RONid 


COMPONENTS 

Whether  you  order  1  part  or 

air  45,296...MOUSER  Stocks 

and...ships  same  day!! 

CALL...(800)  992-9943 

for  your 

FREE 

CATALOG 

2401  Hvvy  287  N. 

Mansfield,  TX  76063 

MOUSER 

ELECTRONICS 

Sales  &  Stocking  Locations  Nationwide 


Why  buy  a  TNC? 

PC  HF  FAX + PC  SWL  1119.00 


SPECIAL  COMBINATION  OFFER 


CIRCLE  84  ON  READER  SERVICE  CARD 


CIRCLE  69  ON  READER  SERVtCE  CARD 


For  a  limited  lime,  if  you  Drde*  PC  HF  [-A)(  $99  (see  o-jr 
other  ^  in  this  issue),  you:  can  and  ou^  new  and  improved 
PC  SWL  3  0  tor  SSD  00  instead  of  our  reguta^  »ow  pnce  of 
£99  00 

PC  SWL  co^ams  the  hardwane.  software  instructions 
a^c3 1'^eq^ency  *i^s  t^eeded  to  alow  you  to  reqsfve  a  vas: 
var»9iy  5t  distal  broadcasis  traJisinrtiea  over  snortwave 
radiD  AM  vou  n««:J  <s  9iy  ISM  PC  or  corrf)at4)le  compute^ 
and  an  SSB  s^O'twav^  recetvef  Vf^  prodyCl  consols  CA 
Owtioduiator 

Digital  Sjgnar  Processmg  Soffware 
20€  Page  Tutorial  Reference  Manual 

World  wide  Utility  Frequ&ncy  Ust 

Tutonil  Audio  Cassette  wiui  Sampl«i 
PC  SWi  aL;tGfnaTca%  zeoodes  Mo?^  cooe     RTTY 
AMI  OR  S3  TOR  fiAVTEX  »id  ASC« 

PC  SWL  lets  yoo  tune  in  on  wo^  preK  sennoes 
fTJeteo'oiogicai  ti^oacicasts  harr  raa>=  ooefmcfs.  coastal 
sNDr«  5i3t  ons  av^aticyi  lete*  arxj  mucn  mofa  dig^  action 
on  T^e  srroftwave  barMis  wr^  pay  tof  anotner  expensrv« 
bO](  When  a  simple  interface  ajnd  your  PC  can  do  tne  fjb'' 
ADVANCED  FEATURES: 

Tuning  Dsciltoscope 

Digrtat  Waveform  Pr&seniatfons 

Auto  Calfbration  arid  Code  RecognitiDn 

CO'^ti'^uOuSly  Tunatiie  Fif!er  Fr&au'&fi'CifiS 

Vanaoie  Shrft 

Adjustable  CW  Filter  Sensitivity 

Unattended  Captufs  and  Printing 

Integrated  Text  Editor 

Integrated  Log  and  Database 

Shetf  to  DOS  applications 

Seamless  integration  with  PC  HF  Facsimile 
Call  or  wriite  tor  cur  complete  catalog  of  products. 
Vi&a  &  MasiarCard  welcome. 


Software  Systems  Consulting 

61  5  S.  El  CafTiino  Real.  San  Clemante,  CA9267? 
Tel: (71 4)498-5784  Fax:(714}4g8-056S 


CIRCLE  244  QH  READER  SERVICE  CARD 
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Figure  6.  AMTOR  signai. 


Frequency  (H4 
F^um  7.  Space  lelBmBtfy  stgnal. 


1636 


Rgure  4  is  a  signal  t  wish  \  hadn't 
heard.  It's  a  40m  SSB  signal,  along 
with  othar  stuFT  that  was  interfafing 
with  the  signaL  The  reason  why  1 
wish  I  hadn't  heard  it  Is  that  the 
source  was  one  ot  those  jerks  who 
argue  with  everybody,  are  meari -spir- 
ited, and  use  foul  language  that  was 
once  illegal  on  the  air.  The  QSO  was 
a  real  food  fight  amongst  adult  juve- 
niles who  need  to  be  gotteri  oft  the 
atr. 

Figure  5  is  from  a  sample  -WAV 


file  supplied  with  the  software.  It  is  of 
a  radioteietype  (RTTY)  signal  with 
200  Hz  marlt-space  separation.  Note 
the  two-spiked  appearance  of  the 
waveform,  and  that  both  spiKes  have 
their  own  side3obes. 

Figure  6  Is  the  spectrum  of  an 
AMTOR  Signal  that  I  recorded  off  the 
20m  band,  while  Figure  7  is  a  space 
telemetry  signal  that  Is  among  the 
"Spectra  PI  US'*  samples. 

The  "Spectra  Plus  Ver,  2,00* 
software  is  a  useful  adjunct  to  ham 


radio  operations  fof  those  who  have 
a  Windows- compatible  computer.  Ifs 
also  a  useful  thing  for  shortwave 
listeners  to  have  available  as  it  will, 
with  a  little  experience,  help  them 
identify  some  of  the  non-voice,  non- 
CW  signals  that  are  frequently  heard 
on  the  air. 

Low -Noise  Preamplifiers 

A  lot  of  readers  responded  to  my 
offer  of  the  MAR-t  RF  preamptifier 
kit.  The  MAR-1  kit  is  spec'd  from 


near-DC  to  1,000  MHz,  wfth  gain  of 
15  to  18  dB.  50  ohm  input  and  output 
impedances,  and  a  noise  factor  of  5 
dB.  That  kit  sells  for  S10  postpaid.  I 
now  have  ihe  same  printed  circuit 
board,  plus  a  IVlAB-6  device  and  two 
chip  capacitors  for  $14,95,  The  MAR- 
6  Is  spec'd  at  near-DC  to  2.000  MHz, 
gains  from  11  to  20  dB  {depending  on 
frequency) ^  and  a  noise  figure  of  2.8. 
Anyone  wanting  one  of  these  kits  can 
contact  me  at  RO.  Box  1099.  Falls 
ChufChVA  22041. 


S&t^ng  the  LORD 
Since  1^7 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  6,5  AmpHr  gel-cell 
oattery  complete  with  vollmeter,  wall  charger  and  a 
cord  for  charging  via  automobiles.  It  will  power  most 
HT's  at  5  Watts  for  2-4  weeks  (depending  upon  how  long-winded  you 
are).  Also  VHP,  UHF,  QRP,  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  SOW).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring,  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  GD  players,  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours, 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  completely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg- 
ing circuit  uses  voltage  sensing  circuitry,  other  brands  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  rt  only  needs  a  partial  change.  The  POWER  STATION 
has  a  voltmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD/'  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  $49.95  + 
$8.50  for  shippFng,  along  with  your  shipping  address 
and  telephone  number  to: 

Joe  Brancato 

THE  HAM  CONTACT 

P,0,  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 

CA  l%eaidents  AeM  S  \IA%  S»H%  Tax.  Alaska.  HawaM,  and  Csndian 
Rcnidimi.,  please  send  U.S.  Money  Onfsr &  ST7.10  Slifipiftfi. 

rr  you  Mish  mam  infmimtion  please  send  a  SASE  to  tm  above  Address.  Fc»r 
coo  Oftfefs.  can  piO)  433-S860.  ouisfde  of  CA  Or^n  only  cat  I  (SOO)  333- 
H  AIM  and  ^ve  a  message.  Deafer  inquires  irmteo. 


Guarantee 

Best 
_    pf ices  _ 
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Number  15  on  your  Feedback  card 


Mini- Joystick  Scanning 


Shift  your  tuning  into  high  geari 

by  Shane  R  Brady  WB2WPM 


/ 


Contesting  has  become  very  predominant 
ill  the  WB2WPM  shack  in  the  past  few 
years.  Whik  never  going  for  the  win.  I  usu- 
ally try  to  spend  at  least  12  lo  15  houns  on  a 
major  contest.  My  modest  station  is  com- 
posed of  a  Kenwood  TS-440  interfaced  with 
my  PC, 

There  arc  two  predominant  programs  I  use 
during  contests:  KElA's  CT»  and  N3EQF's 
LOG-EOF-  BoEh  of  these  admirable  pro- 
grams now  support  the  Kenwood  radios — 11- 
nally!  While  this  allowed  me  to  jimip  bands 
and  have  the  programs  follow  along,  giving 
me  exact  frequencies  on  my  logs,  I  still  had 
10  manually  tune  the  radio.  Not  having 
stacked  monobanders  on  each  band  and  a 
kW  output,  I  had  to  rely  on  the  search-and- 
potmcc  mode  of  operation.  Trying  to  control 
a  frequency  with  100  watts  and  the  ever- 
sought-after  rare  "WB2"  prefix  is  difficult,  to 
say  the  least,  in  most  circumstances. 

At  the  end  of  the  contests  I  found  myself 
with  severe  ''contester's  elbow."  This  dread- 
ed ailment  is  caused  bv  cnterin^!  calls  on  the 
keyboard,  then  reaching  up  and  tuning  the 
mdio  for  a  new  station.  As  1  would  reach  up 
for  the  tuning  knob  my  elbow  would  hit  the 
operating  table.  While  not  a  problem  for 


day-to-day  activities,  over  a  contest's  dura- 
tion this  may  result  in  hundreds  upon  hun- 
dreds of  impacts,  t  have  operated  with  an  el- 
bow pad  which  has  helped  a  little. 

The  Joystick 

What  1  needed  was  a  method  of  tuning 
that  would  not  require  my  hands  to  ever 
leave  the  keyboard.  From  my  Commodore 
days  I  remembered  a  small  sclf-siick  mini- 
joystick  designed  for  use  with  the  GEOS 
programs.  Made  by  Suncom.  this  Icont roller 
design  is  small  and  is  made  to  mount  direct- 
ly to  a  keyboard.  With  one  of  these  mounted 
on  my  keyboard  I  should  be  able  to  tune  up 
and  down  without  reaching  for  the  radio. 

Looking  at  the  Kenwood  manual,  the 
mike  connector  has  output  for  up-and-down 
tuning,  and  of  course  keying  the  transmitter. 
I  located  a  source  (Tenex  Computer  Express, 
RO.  Box  6578,  South  Betid  IN  46660^6578; 
1-800-786-6781;  $17.95  plus  S&H)  for  the 
joystick  and  ordered  one. 

Having  seen  them  before v  I  knew  it  came 
with  a  small  coiled  cord  that  would  not  be 
long  enough  to  reach  the  rig;  I  was  going  to 
need  an  extension  cord.  The  joystick  comes 
with  the  same  9-pin  connector  used  by  all 


those  lons-forsotten  Atri  joysticks.  While 
waiting  for  my  purchase  to  arrive  I  bought 
an  original  Atri  joystick  for  25  cents  at  a 
hamfest.  If  you  are  unable  to  ilnd  an  old  joy- 
stick to  scavenge  the  cord  and  connector 
from.  Radio  Shack  sells  them. 

The  Connections 

After  I  received  the  new  joystick,  the  next 
step  was  to  determine  which  wires  went  to 
what  joystick  action.  I  cut  the  old  Atri  con- 
trol stick  off  and  discarded  it.  With  the  re- 
maining wire  I  stripped  back  the  insulation 
and  plugged  my  extension  cord  mto  the  new 
mini -joystick.  From  the  Commodore  Users' 
GuicU'  I  located  the  pinouls  for  the  connec- 
tor; pin  8  is  ground.  Using  an  ohmmeter 
made  it  quick  to  determine  the  other  wires 
needed.  The  joystick  was  going  to  be  mount- 
ed upside  down  from  its  intended  use.  Keep- 
ing this  in  mind,  on  my  particular  cable  the 
wire  colors  were  as  follows  in  relationship 
to  joystick  movement: 
Ground  Black 

Right  Green 

Left  Brown 

Up  Blue 

Down  White 

Fire  Orange 

In  the  shack  I  use  a  boom  mike  and  foot 

Continued  on  page  67 


Photo  A.  WB2WPM*s  joysuck-conrrolled  contesting  statian. 


Photo  B.  Close -up  oftiie  joystick,  mounted  to 
the  keyt>oard. 
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Number  16  on  your  Feedback  card 


m  m  Number  16  on  your  Feec 

Mams  with  class 


Carole  Perry  W82MGP 

Media  Mentors,  lac. 

Fa  Box  1 31646 

Staten  fsiand  NY  10373*0006 

Instructor's  Workshop 

Sadly;  Itili  w^s  the  first  time  in  eight 
years  that  t  was  forced  \o  miss  going 
to  the  Dayton  Hamvantion  Two  weeks 
prfor  to  the  weekend  that  I  look  for- 
wand  to  all  year  I  bund  out  that  I  had 
!o  undergo  back  surgery  to  alleviate 
the  excrucialir^g  pain  of  a  herniated 
dtsc  and  a  scialfc  nerve  problem.  After 
months  of  prepa  ration  tor  the  two  to- 
mms  ttiat  I  do  at  Dayton  each  year,  i 
was  devastated.  Of  course,  It's  at 
limes  like  ifiis  that  you  team  how  won- 
derful  it  is  to  b«  a  We  to  rety  on  good 
friends  to  come  to  the  rescue, 

Bill  Paslemak  WA6iTF  is  an  editor 
of  Wesilink  Report,  and  has  been  a 
dear  friend  of  mine  tof  marty  years.  He 
immediately  sprang  into  action,  along 
with  forums  director  Ron  Moore (ietd 
W6JLC,  to  take  care  of  my  fonjms  and 
to  maKe  me  feel  as  though  1  were  still 
participating  in  the  weekend.  No  small 
lask,  but  they  pulled  it  offf 

The  very  talented  Bob  Grove 
WA4PYQ,  publisher  of  Monitoring 
Tfmes.  agreed  to  co-moderate  the  In- 
structor's Workshop  with  Bill.  With 


Photo  A.  Bob  GfOv&  WA4PYQ,  co- 
moder^tor  oi  Itie  tnstnjciofs  Forum^ 


these  two  very  capable  men  runnlrig 
the  forum  and  with  the  excellent 
Speakers  1  had  lined  up,  1  knew  it  had 
lo  be  a  big  SLJccess. 

Bill  had  dispatched  Henry  Feinbeng 
K2SS0  from  AT&T  to  my  home  a  few 
days  before  my  surgery  in  order  to 
videotape  my  Introduction  to  my  fo- 
njjns.  On  Friday.  AphI  29.  the  Instruc- 
tof*s  Worltshop  opened  with  a  taped 
greeting  from  me.  Since  the  entire 
event  was  t>eing  videotaped  to  send  to 
me  by  Joe  Eisent^erg  WA0WRI,  I 
can1  tell  you  wfmt  a  thrill  it  was  tor  me 
to  watch  this  later  at  home.  This  fomm 
is  an  important  one  to  me  because 
Ifie  audience  consists  of  very  special 
people.  These  are  the  folks  who  are 
using  amateur  radio  in  the  classroom, 
teaching  radio  license  courses,  or  who 
come  to  t\ear  new  ideas  for  recruiting 
people.  It's  the  group  that  helps  to 
keep  amateur  radio  growing. 

Bob  Grove  spoke  first.  He  an- 
nounced ttiat  he'd  be  publishing  a  new 
magazine  called  Saleiilte  Times.  It  will 
include  all  aspects  of  satetlite  inforTna- 
tion.  incEuding  amateur  radio,  weather. 
TV  communications,  and  lots  more. 
Bod  spoke  about  using  shortwave  in 
the  classroom.  This  eloquent  speaker 
had  been  a  high  school  science  teach- 
er for  16  years  and  Is  weh  aware  of  the 
advantages  of  bringing  scanners  and 
other  radios  Into  the  classroom.  He 
pointed  out  that  many  hams  first  got 
exposed  to  radio  by  listening  to  radio 
demonstrations  in  school.  He  ex- 
plained the  differences  between 
broadcast  and  irtilftles  and  defined 
how  they  can  both  enhance  and  en- 
rich classroom  activltfes. 

In  foreign  language  studies,  stu- 
dents can  hear  the  actual  language 
being  spoken.  A  social  studies  lesson 
can  come  to  life  as  the  class  listens  to 
cultural  programs  on  the  radio  which 
project  ar  image  of  a  specific  country 
to  the  rest  of  the  world.  These  pro- 
grams describe  the  history,  govern- 
ment, present  state,  arts,  music  and 
news  from  various  countries  in  the 
world.  Bob  described  how  interesting  it 
can  be  10  listen  to  programs  like  the 
BBC  which  announces  news  as  it  is 
breaking.  He  referred  to  Radio 
Moscow  and  made  note  that  propa- 
ganda can  be  lasdnating  to  fislen  fo  in 
a  classroom  setting. 

Using  VHF/UHF  scanners  with  kids 
helps  them  Jeam  about  what  is  going 
on  around  them.  Listening  to  poltce 
calls,  ambulance  runs,  and  emergency 
teams  of  all  kinds  renderir>g  medical 
assistance  to  victims  can  provide 
tremendous  Insight  to  students.  Imag- 
ine the  lesK>ns  tf^t  could  have  been 
tang  hi  with  the  use  of  a  radio  in  a 
classroom  during  the  L.A.  earth- 
quakes and  the  dean-up  and  rescues 
that  followed. 

Bob  ended  his  excel Eent  presenta- 


tion by  projecting  that  we're  at  a  cross- 
roads In  commifnications  and  about  to 
take  an  enormous  leap  skyward  in  the 
next  few  decades.  A  whole  new  world 
of  satellite  communjcalions  Is  about  to 
open.  Just  think  of  the  possibilities  in  a 
classroom! 

My  co-nel  control  on  the  CO  All 
Schools  Net,  Goitton  West  WB6N0A, 
was  next  up  to  speak.  Gordon's  Radio 
SchooE  has  tBBn  producing  license 
materials  and  study  guides  for  many 
years.  Gordon  is  a  good  example  of 
how  an  enthusiastic  instructor  is  the 
key  to  the  success  of  a  radio  program 
in  a  schooi  setting.  He  stressed  the 
importance  of  handing  out  lots  of 
"stuff  tor  the  kids  to  touch  arxJ  kx>lt  at. 
Having  the  class  identify  a  t^g  filled 
with  varkHis  electronics  components  ts 
a  good  idea. 

Gordon  ended  with  his  famous 
"glowing  pici<le*  demonstration.  Even 
tt^ough  he  <^utioned  that  safety  is  al- 
ways the  first  consideration,  I  could 
see  on  the  videotape  that  the  entire 
first  row  cf eared  out  as  he  plugged  in- 
to 110V  to  Stan  the  current  going 
through  the  soon-to-fce-exploding  pick- 
le. Be  sure  10  join  Gordon  and  the  rest 
of  our  nationwide  school  net  this  fall 
for  more  good  ideas  to  use  in  the 
classroom.  Well  start  out  on  26.303 
MHz  at  12:30  EST  on  Tuesdays  and 
Thursdays.  If  nothing  is  heard,  we'll 
QSYlo  21.303  MHz. 

My  other  net  control  on  the  school 
net  is  Jim  Wiimerding  N4MDC  who 
discussed  SAREX  in  the  classroom. 
Jim  gets  a  special  thank  you  from  me 
for  converting  the  tapes  of  both  my  fo- 
rums to  VHS  format.  His  presentation 


was  superb,  as  usual.  As  a  school  ad- 
ministrator htmself,  he  addressed  the 
popular  topic  of  how  to  talk  to  adminis- 
trators when  you  want  to  get  a  school 
radio  program  started,  He  wisely 
stressed  the  importance  of  going  In 
prepared,  making  an  exciting  presen- 
tation, and  telling  the  prinoipat  what 
the  children  and  the  school  will  gain 
from  the  radio  class. 

As  hams  and  as  educators  we  all 
know  the  va^ue  of  ham  radio  in  the 
classroom,  but  be  sure  that  the  school 
administrator  knows  how  it  will  en- 
hance the  existing  school  curricula.  He 
also  described  his  experience  with  tt)6 
SAREX  program  at  his  school  Jim 
emphasized  the  impoitance  of  being 
flexible  and  raving  patience  when  you 
get  invDfved  with  making  space  shuttle 
contacts.  Of  course,  those  of  us  wtio 
liave  done  it  all  agree  it  5  worth  the 
effort.  Jim  will  be  assuming  a  new 
administrative  position  in  Rockland, 
Maine,  this  fall.  You'll  be  hearing 
more  about  him  and  his  good  worlcs 
With  radio  and  education  In  my 
columns. 

VIcki  Gigante  KA3PVS  Is  in  charge 
of  shuttle  retransmissions  at  [he  God- 
dard  Space  Flight  Center.  VIcki  made 
the  point  that  today  we  only  see  the 
shutfJe  on  TV  when  there's  a  problem 
or  perfiaps  when  there  is  a  space wafk 
taking  place.  She  goes  into  schools  to 
give  kids  the  opportunity  of  sharing  in 
the  excitement  of  the  space  program 
via  amateur  radio.  The  amateur  radio 
club  at  Goddard  gives  out  scanners  to 
schoois  so  they  can  put  It  on  the  PA 
system  for  a  launch  or  landing^ 

She  accomplishes  two  things  by 


Photo  6.  Jim  Wilmefding  N4M0C  (left)  antf  Biff  Pasternak  WA6ITF  (rigtitl 
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gomg  into  diffeneni  schools,  Rrst.  she 
gets  lo  demonstrate  amateur  radto  to 
the  chitdren.  Astronaut  Ron  Pa  rise 
WA4SIR  is  a  member  of  the  Goddard 
ARC,  H©  sometimes  joins  Vicki  in  the 
demo  part  of  her  visit  and  speaks  with 
the  students  an  the  radio.  Second,  she 
is  exposrng  kids  to  some  of  the  more 
(a  SCI  na  ting  asp  eels  of  space  travel 
and  communications.  Jh&  frequertctes 
tor  retransmission  are  3860  KHz, 
7185.  14295.  21395.  28650  and  on  2 
meters  147.45  in  the  tocal  area. 

Bill  WA6ITF  described  how  he  con- 
ceived of  the  idea  of  the  Young  Ham  of 
The  Year  Award  in  1986  for  children 
under  the  age  of  18.  Bud  Hicks*  pul>- 
lisherof  the  WesiUnk  Repoft.  and  Chjp 
lAafgeni  from  Yaesu  both  support  ih& 
effort  and  co-sponsor  the  award  every 
year.  Bill  stressed  that  the  qualifica- 
tions they're  looking  for  have  nothing 
to  do  with  how  young  a  child  is  when 
he  or  she  got  licensed.  They  re  inter- 
ested in  children  who  use  amateur  ra- 
dio to  make  a  contribution  to  the  hob- 
by, to  the  community,  or  to  their 
schooJ. 

In  1990.  the  young  lady  who  won 
the  award  was  Mary  Alestra  KB2IGG. 
a  12 -year-old  from  my  ham  radio  pro- 
gram. Mary  Is  everything  we'd  like  a 
ham  radio  operator  to  be.  I  was  so  ex- 
cited when  she  won  the  award!  At 
Dayion.  Bill  showed  the  video  of  Mary 
accepting  the  award  four  years  ag<K 
highlighting  her  incredible  speech.  Be 
sure  to  nominate  a  desemng  young- 


ster, if  you  know  one,  for  1995. 

Bill  then  introduced  Cathy  Gilliland 
KBOFDU,  age  10,  wfio  Is  the  narrator 
of  a  new  video.  "This  Is  Amateur  Ra- 
diol being  produced  for  young  teens. 
Cathy  takes  you  on  an  on-screen 
guide  to  amateur  radio,  as  seen 
through  the  eyes  of  a  teen-ager  Sill 
hopes  lo  distribute  the  video  to  public 
schools  across  the  country. 

Cynthia  Wall  KB7ITT  was  the  last 
speaker  at  the  forum.  She  is  the  au- 
thor of  a  series  of  adventure  books 
seen  through  the  eyes  of  youngsters. 
The  Great  Northwest  is  featured  in  her 
books,  aEong  with  amateur  radio. 
These  tiooks  make  a  wonderful  addi- 
tion to  any  classroom,  or  to  any  chikfs 
collection, 

Cynthia  Is  very  concerned  aboul 
making  children  aware  of  safety  in  the 
wilderness.  She  goes  into  schools  and 
talks  about  the  difference  that  posses- 
sion of  a  radio  would  make  during  dis- 
asters such  as  the  Ml.  Hood  incident. 
The  books  are  all  problein-solving 
books  which  teach  kids  how  to  think 
for  themselves.  The  heroes  solve  thetr 
own  probiems.  We  can  look  forward  to 
a  new  book  coming  out  4n  August 
aboul  the  great  whales. 

ril  afways  be  grateful  to  Bill  and 
Bob  for  doing  such  a  professional  job 
with  the  Instructor's  forum.  Anyone 
who  missed  it  this  year  realty  missed 
some  exceptional  presentations,  i 
hope  we  can  all  meet  thefe  next  year 
at  Dayton. 


Mini- Joystick  Scanning 

CofUimitd from  page  65 


switch.  On  the  Kenwood  mike 
connector  I  only  had  the  audio 
going  into  the  connector.  This 
left  lots  of  room  to  route  my  new 
cable  into  the  connector  I  want- 
ed to  be  able  to  disconnect  the 
joystick  from  the  radio  without 
disconnecting  my  t>oom  mike,  so 
I  wined  a  5-pin  DIN  plug  right  ai 
the  connector. 

There  were  only  three  func- 
tions [  needed  to  connect  up  to 
the  radio:  scan  up.  scan  down, 
and  the  PTT.  (Arier  alL  why  let 
that  "fire"  button  on  the  joystick 
go  to  waste?)  In  wiring  the  con- 
nector. 1  decided  thai  the  up  and 
right  (blue  and  green)  would  be 
the  joystick  motion  for  scanning 
up.  These  both  went  to  pin  4  of 
the  mike  connecior.  The  down 
and  left  action  (white  and 
brown)  would  control  the  !^can 
down  function:  ihcse  were  sol- 
diered to  pin  3  of  the  mike  con- 
nector The  last  two  connections 
were  the  ground  (black)  going  to 
pin  8,  and  the  fire/PTT  being 
connected  to  pin  2. 

After  double-checking  all 
wiring  with  an  ohmmeter  to  as- 


sure myself  1  had  the  proper  ori- 
entation of  joystick  movement,  it 
was  time  to  test  it  out-  As  you 
can  see  from  Photo  B,  I  have  ac- 
tually mounted  the  joystick  up- 
side down  on  the  upper-left  side 
of  the  keyboard.  There  is  just 
enough  room  on  my  board  to  po- 
sition the  joystick  with  its  self- 
stick  backing. 

Results 

Everything  woiiced  out  l>etter 
than  expected.  On  the  TS'440 
the  scan  rate  is  a  bit  on  the  slow 
side,  just  right  for  contesting!  I 
have  found  lh;U  1  have  good  con- 
trol over  tuning  with  just  a  litUe 
pressure  from  my  little  linger  on 
the  stick.  Atid.  if  Tm  so  inclined 
to,  I  can  use  the  fire  button  to 
key  up  the  transmitter. 

The  last  contest  went  off  11  aw- 
lessly,  and  I  didn't  succumb  to 
the  dreaded  conicster's  elbow. 
This  has  worked  out  so  welK  I 
might  pick  up  some  more  of 
these  joysticks-  just  to  have  on 
hand  for  projects  down  the  road 
After  all  it  is  a  strain  to  reach  up 
for  thai  rotor  control . ,  ♦  ! 


^^"^^p*»T»^ 


^^^FT^^"^"^* 


1 


"DESIGNING  A  YAGi  HAS 
NEVER  BEEN  SO  EASY!" 

^,  .73 Amatmir Ra^Ho  Today,  AprU  *94 


This  high  speed,  easy^o-use  y&gt  software  feature*  aiJto- 
despgni.  auto-optinni^e  and  perfcrmance  anslystG  K  m\[ 
accurately  calcutat0  up  to  17  elem«fTts  lo  1  Ghz.  witti 
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^  QUANTUM' 
CONFIDENCE 


Thousands 
of  hams  have 
experienced 
QUANTUM 
CONFIDENCE" 
by  using  the 
Quantum  Ham 
Battery,  Get  the 
confidence  of 
dependable 
power... 


EXPERrENCE  IT! 


OUfPVT 


® 


JUOTUM 


ready  when 

you  need  it  for 

emergencies, 

events,  field  day^ 

boating,  cellular 

phones  and  more. 

MADE  JN 
THE  USA 

Deafer 
inquiries  Invited 


Compare  Quantum's  unique  features  to  your 

present  battery  packs. 


•  12  VOLT,  2.1  AH  CAPACITY  —  Up  to  6  times  the  capacity  of  standard  battery  packs 
and  maximum  output  from  your  HT. 

•  STATUS  LIGHTS  —  To  monitor  battery  capacity. 

•  SEALED  LEAD  CELLS  —  Maintain  charge  tor  months  and  can  be  recharged  to 
100%  capacity  without  the  memory  effect  of  nicads. 

•  ADAPTERS  —  To  fit  most  HTs.  cellular  phones  &  other  types  of  erectronfc  equipment 

•  DUAL  OUTPUTS  —  To  power  two  units  simultaneously 

•  FACTORY  REPLACEABLE  BATTERY  CELLS  AND  COMPONENTS. 

Call  1-800-989-0505  for  information  or  your  nearest  dealer  (9-5  EST) 
or  Fax  516-222-0569  •  QUANTUM  INSTRUMENTS  INC- 
1075  Stewart  Avenue.  Garden  City,  NY  11530  •  516-222-0611 


ClBCLt  2^  ON  READER  SERVICE  CARO 
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Number  17  on  your  Feedback  card 


H^k  NumE>er  i  /  on  your  reeooacK  cam 

Packet  &  computers 


Jeffrey  SlomanNiewo 
fi/o  73  Magazine 
70  Route  202  North 
Fs^rtofQugn  NM  03458 

SWTP— The  Right  Way  to  do 
Mail 

Rk  the  pas!  several  months  this  ool- 
tjmn  has  focused  on  TCP/IP  in  general 
end  JNOS  m  particular.  For  those  just 
tuning  in,  TCP/IP  means  Transport  Con- 
trol Protocol/lnternet  Protocol  That 
moulMul  is  a  suite  of  applications  that 
handle  communications  for  the  Inter- 
uet-^ytHJ  know,  the  "Information  Super- 
lifehway"  [As  an  aside,  there  is  no  such 
thbg  as  the  "IntormatJon  Superhighway." 
The  term  is  a  polilJcal  inventHon.  and  it 
makes  me  slightly  til  \\m  to  hear  people 
tafti  about  It.  It's  more  like  a  few  inter- 
states,  some  county  roads,  and  a  whole 
tot  of  side  streets  and  driveways.  This  is 
not  to  imply  that  the  Internet  is  without 
value;  it  is  very  valuatj^e.  The  Idea  of  the 
3ntormatJon  Syperhighway  ts  just  political 
nonsense— the  reality  is  much  more 
Gjmplex.  VVell.  enough  editorial,  (efs  get 
tack  to  the  reat  workl.] 

Tlie  Internet  was  cfeveksped  tjy  ARPA 
(Advanced  Pf elects  Research  Agency — 
nam  DARPA,  with  the  D  for  defense),  in 
cooperation  with  academe  and  industry, 
as  a  way  to  promote  cooperation  tn  re- 
search and  on  government  projects.  The 
Internet  project  was  not  just  tlie  con« 
stryctfon  of  the  physical  nehwork  to  carry 
the  signals,  bul  also  the  development  of 
the  TCP/IP  protocol  suite.  To  simplify 
what  is  goir^g  on  there:  The  TCP  portion 
taKes  cam  of  moving  the  data  around: 
tfte  IP  portion  takes  care  of  packaging 
tt>e  data  so  it  ts  useful  arid  understood. 

SMTP  (Simple  Mail  Transfer  Protocol) 
li  the  way  the  electronic  nrvail  is  sent  in 
the  IP  world.  It  is  realty  a  simple  protocol; 
in  fact,  It  uses  English  to  send  com- 
mands bacl<  and  forth.  You  can  actually 
send  mail  as  if  you  were  an  SMTP  server 
by  using  telnet  (the  IP  remote  login  pro- 
gram) to  connect  to  port  25  {IP  services 
are  associated  with  ports,  also  called 
sockets:  each  port  provides  a  different 
service},  and  issue  a  l&*f  commands: 

rtelnet  Host.oom  Z5 

Trying... 

Connected  to  host.  com. 


Digital  Amateur  Radio 

Escape  c:tiaraot,er  is  '■^V. 

£20  host^oom  —  Server  ESMTP 

CPBIDF  V4.3  7  #6563) 

help 

214^  Available 

214-  DAfTA,  EHLO.  EXTO,  HS- 
LO,  HELP,  MAIL  FROM 
SI 4-  WOOP,   QtHT,   RCPT  TO, 
RBM",  SAML  FHOM 

£14^  SEXTO  FHOM,  SOML  FROM, 
TICK,  VERB,  VHFY 
gl4-XADR,  XSTA 

iai4 

^fciu  can  see  here  that  I  connected  to 
a  host  atKi  issued  the  'help'  command. 
Notice  the  numbers  that  preceed  each 
line:  The  text  is  for  hymans,  and  the 
numtiers  {220, 214)  let  automated  SMTP 
servers  understand  the  messages  with 
ambiguity. 

OK^  so  why  is  SMTP  so  good?  Let's 
tai^e  a  look  at  how  it  works  If  you  let  your 
system  do  the  work.  First,  how  does 
"normal"  packet  mail  work?  I  want  to 
send  a  message  to  my  friend  Mike 
AA9FP.  so  f  take  these  steps: 

1.  (  connect  to  my  local  PBBS.  De- 
pending upon  your  OTH.  thts  may  t>e 
easier  said  than  done.  As  vm  tiave  dis- 
cussed t^efore.  the  LANs  (Local  Area 
Networks)  in  the  pactet  worKJ  are  gener- 
ally (mostly)  completely  un managed. 
Hidden  transmitters  are  everywhere, 
causing  interference  and  often  making 
slaying  connected  a  hit  or  miss  proposi- 
tion. 

I  should  also  poinl  out  that  my  beauti- 
ful new  466  machine  is  riow  doing  the 
work  of  a  dumb  terminal,  and  probably 
diking  to  one  of  the  386SX  machines  so 
often  seen  as  PBBSs.  Something  is 
wrong  when  your  S3.500  hot  rod  is  dotng 
the  work  of  a  wheelbarrow. 

2.  While  fervently  hoping  that  I  will  not 
be  disco  nnecled^  or  make  a  typo,  or  gel 
a  phone  call,  or  (you  get  the  idea),  I  type 
my  message.  Generally  the  text  reflects 
my  anxiety  about  the  situation  (i.e.:  It 
ainl  no  masterpiece.) 

3.  I  go  have  a  cold  drink,  and  hope 
that  I  never  have  a  d^ire  to  talk  to  Mike 
again. 

OK,  <K.  so  I  am  being  dramatic.  The 
point  is.  the  current  system  causes  a 
huge  quantity  of  unnecessary  traffic.  It 
wastes  the  power  of  the  local  comput- 


ers— even  if  they  are  just  XTs  or  2S6s, 
and  it  te  fwt  much  fun. 

With  SMTP  the  digital  t^am  fadio  ho4i- 
by  is  much  more  relaxing.  Here's  how 
that  same  message  gets  senl: 

1 , 1  tog  In  (locally  on  my  own  machine)  to 
my  own  mailboK. 

JNOS  (the  TCP/IP  program  we  have 
talked  about  in  this  column)  provides  a 
full-fledged  PBBS  which  can  be  used  as 
a  personal  maflbox  or  a  fufl-blown  P88S 
with  mail  forwardmg  of  the  traditional 
hind  The  togin  process  is  easy; 

Trying  127.0.0.1:  telnet... 

Telnet  session  1  oomnect^d  to 

Local  BBS 

JNOS  (nlewo-9) 

Welcome  to  WIEWO  [44.48.70.83] 

login:  nlewo 

Password: 

IJNOS-LlOc-rHM$l 

You  have  L  messa^  -  0  nffir. 

Area;  nlewo  Current  msg#  1 . 

?A,BACOHV,DJ,P,H,IJH,IP,JXlv 

M,ir3R.o,p,H3,s.T,ii,v.w;s^  > 

2*  Ttie  steps  from  here  are  very  much 
like  being  connected  to  a  "normal* 
PBBS  Jirst  much  more  relaxing. 

One  thing  that  I  notice  right  away  is 
how  quickly  the  machine  reacts  {I  am 
connected  to  mty  own  machine  and  not 
over  the  air).  I  also  cannot  be  dumped 
because  of  inlerfering  stations,  Another 
difference  is  addressing.  Instead  of  the 
normal  sort  of  AA9FP@WJ9Lt.#ClN.IN.  1 

type: 
Area:  al@WQ  > 

0p  Mike 

Subject: 

HeUo! 

Enter  message.  End  with  /HX  or  ^Z  in 
first  column  {'^A  aborts): 

Notice  that  I  called  him  *'Mike,*  This  is 
because  t  have  a  file  of  aliases  that  alk>w 
me  to  use  narrtes  that  i  understand  and 
remember  easily— just  a  nice  conve- 
nience. The  real  difference,  though, 
comes  when  I  finish. 

The  delivery  of  SMTP  mail  is  the  revo- 
lutionary aspect.  With  the  current  sys- 
tem, mail  is  collected  by  a  centralized 
PBBS  then  delivered  as  packages  to  var- 
ious distribution  points.  It  fjnds  its  way 
through  the  system  to  the  destination 
PBBS  and  waits  for  the  recipient  to  con* 
nect  and  check  1  (It  has  become  mom 
common  for  individuals  to  run  similar 
packages  and  get  their  mail  diredty.) 

With  SMTP,  delivery  can  go  one  of 
two  ways.  If  the  recipient  is  local,  the 
SMTP  servef  (on  your  machine)  will  con- 
nect directly  to  the  SMTP  server  on  his 


machine  and  make  the  transfer — no  third 
parties  involved.  It  will  do  this  in  the 
background  while  you  do  other  things, 
and  will  ke#p  trying  1il  you  stop  it.  It  is 
fun  to  send  your  first  SMTP  mail  mes- 
sage and  watch  the  process. 

The  second  possibility  is  that  an 
SMTP  gateway  would  be  used.  l\  the  re- 
cipient is  too  far  from  you  to  talk  directly, 
a  machine  locally  can  be  used  as  a  gate- 
way, and  t^e  mail  will  be  routed  to  iUe 
dest]natk>n.  This  can  occur  in  a  batch  like 
the  current  system  or  one  at  a  time,  A 
gateway  today  would  very  llkety  resort  to 
the  OJn^nt  pad^et  network  Ibr  the  hop  in 
between,  and  an  SMTP  gateway  on  Itie 
other  end  would  do  the  delEvefy. 

Notice  that  there  is  no  re<^uirement  for 
the  recipient  to  connect  anywhere  but  his 
own  mailbox.  This  system  has  a  flaw, 
though.  It  requires  that  the  recipient's 
machine  be  available  at  all  times,  ready 
to  reoefve  mail  Not  all  of  us  can  do  thaL 

POP  Goes  the  Emgit 

The  answer  to  this  problem  is  POP 
(Post  Office  Protocof}.  With  POP  there  is 
a  server  in  a  Eocal  area  which  receives 
mail  for  a  particular  ham— like  a  PBSS 
does  today.  But,  instead  of  connecting  to 
the  P6BS  and  reading  the  messages, 
POP  is  a  background  batch  process. 
When  I  start  up  my  station,  it  checks  the 
POP  server  for  mail  and  transfers  any  it 
rir>ds,  Al  automagicaliy— pretty  neat. 
OK,  ftfie,  but  how  do  \  do  this? 
Wei,  tfie  firsi  step  is  lo  get  a  copy  of 
NOS  (Network  Operating  System)  or  a 
variant.  We  have  been  using  JNOS — my 
favorite.  It  is  written  by  Johann  (WG7J) 
and  has  reached  its  final  "officiar  release 
version  1.10c.  Johann  is  working  on  a 
Windows  version  which  should  be  spec- 
tacular. You  can  get  the  latest  version  on 
the  Internet  by  arxjnymous  FTP  to: 

fcp.ece.orst.edu 

In  tiie  dlrectDi^i 

/pub/iiam/w^j 

the  file  is: 

110exe.zip 

It  should  also  be  available  on  many 
ham -radio- related  BBSs.  You  may  find 
earlier  versions— these  will  get  you  start- 
ed, bL»t  1.10c  has  several  new  features 
worth  having.  You  may  also  see  releases 
with  later  numbers.  These  are  the  result 
of  the  large  foltewing  of  JNOS  users  who 
continue  to  improve  the  source  code  arKJ 
add  features  {and  bugs.  sorDetimes). 

Reprints  ol  this  column  s  discussion 
ol  running  JNOS  are  available^call 
the  magazine  We'fl  discuss  more 
about  JNOS  in  future  months.  73  de 
NIEWa 
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Homing  in 


Number  18  on  your  Feedback  card 


J&& Miyeff.  RE.,  KQOV 
P.O.  Box  2508 
Fuflertoo  CA  92633 

Testing  the  Ramsey  SlyFox 

1  fov©  building  electronic  gear.  Long 
agOp  I  Eost  count  of  the  number  of  kits  I 
have  put  together.  Ifs  too  bad  that  to- 
ri a/s  new  hams  cannot  team  electron- 
ics by  equipping  tfieir  stations  and  test 
bencties  with  arrtbitious  kits  by  Heatti. 
Eico.  and  Realistic,  Most  of  today's 
kits  seem  to  be  Ihe  'jingling  bag  of 
parts'"  variety,  consisting  of  just  a  snnali 
drey  it  board  and  components,  without 
andosure. 

Simple  kits  are  still  a  good,  tnex- 
pensive  way  to  learn  aboul  electronics 
and  construction  techniques.  If  you 
need  an  unusual  product  that  doesn't 
have  enough  mass  appeal  to  justify 
an  offshore  production  Tine,  a  k^t  may 
provide  the  most  economical  way  to 
buy  it. 

Ramsey  Electronics  (793  Canning 
Parkway,  Victor  NY  14564)  provides 
many  such  "niche  markef  items.  Las! 
year,  the  company  began  touting  a  se- 
ries of  kits  for  fans  of  VHF  radio  direc- 
tton  finding  {RDF),  The  long-promised 
Ramsey  SlyFox  2  meter  transmitter  is 
now  available  to  RDF  con  testers,  (We 
caii  ot/rseives  foxhuniers  or  T*hunieis, 
hence  the  r^ame.) 

It's  Unique 

The  SlyFox  (Model  FHT-l ,  Si 29.95) 
is  a  complete  2  meter  transmitter  with 
a  buill-tn  microprocessor-based  timer 


Radio  Direction  Finding 


and  GW  identifier.  Hook  it  to  a  DC 
power  source  and  antenna,  select  the 
mode  and  timing,  and  It's  ready  to 
serve  as  a  target  for  yoirr  cfub's  next 
hidden  transmitter  hunt.  An  optional 
voice  memory  moduie  (Model  FHlD-1, 
$29.95)  Is  also  availBbie. 

I  have  spent  the  last  several  weeks 
evaluating  the  SlyFox.  I  constructed  a 
kit  and  got  it  working.  I  also  tested  a 
SlyFox  that  was  built  and  tuned  up  at 
the  tactory.  The  manual  for  both  was 
revision  1^,  dated  October  1 993. 

"Homing  In'  has  previousty  de- 
scribed and  reviewed  a  number  of 
timer/ID  ■'foxtHSxes'  thai  connect  to 
your  extsting  VHF-FM  transmitter  or 
transceiver  lo  make  n  ir:to  a  hidden  T. 
Ramsey  is  the  ftrst  and  only  company 
lo  offer  a  complete  one-box  iransmil- 
ter-IDer  kit.  The  idea  is  good,  because 
most  handhelds  and  mobiie  rigs  are 
not  intended  for  the  continuous-duty 
fulf-power  transmitting  mode  demand- 
ed by  long-distance  T-hunts, 

On  the  other  hand,  the  FHT-1  does 
not  have  a  frequency  synthesizer. 
Changing  the  hunt  frequency  means 
nepladrtg  a  sokJered-in  crystal.  There 
is  no  provision  for  bringing  out  audio 
and  push-to-talk  control  to  drive  an  ex- 
ternal transmitter,  say,  for  a  hunt  on 
the  50  or  222  tAHz  bands, 

Tlie  SlyFox  comes  with  a  crystal  for 
146.52  MHz.  Thai  frequency  is  not 
commonly  used  tor  T-huniing  any- 
where* to  my  knowledge.  Putting  a 
three -hour  Thuni  on  the  national  sim- 
plex frequency  would  not  be  met  favor- 


Photo  A.  The  completed  Ramsey  FHT-i  SfyFox  tmosmitter  boards  tnciude  the  &rt- 
dosure's  end  plate,  which  is  mounted  to  the  coax  connector  during  asBembty. 
Components  for  the  optionaf  FHID- 1  voiCB  tO  kit  are  in  the  tower  right  comer  of  the 
main  board.  The  three-conductor  ribbon  cable  at  upper  right  connects  to  paddtes 
to  program  the  CW  IDer. 


Photo  0.  Th&  LPF-02  fow^jass  filter  board  attaches  to  the  rrmin  board  wth  a  ca- 
pacitor lead  arxi  two  ground  wires.  L4  is  in  the  center  of  the  board  and  L3  is  to  the 


ably  in  most  cities.  A  better  choice 
would  have  been  146.565  or  146.43 
MHz.  Several  areas  of  the  USA  use 
one  or  the  other  of  these  channels  for 
T-hunts. 

The  crystal  ts  a  common  parallel^ 
resonant  type  for  ntne-tsmes  multiplica- 
tion. Ramsey  provides  a  complete  de- 
scription of  its  requiiements,  I  ordered 
a  rock  for  146.565  MHz  from  a  k>cal 
supplier  and  it  worhB  fine. 

The  SlyFox  has  the  same  RF  circuit 
as  the  Ramsey  FT-146  2  meter  trsns- 
milter  The  crystal  oscillator  drives  two 
tripler  stages,  a  driver,  and  the  finaL 
The  manual  promises  5  to  6  watts  RF 
output  with  a  13  to  14  volt  DC  supply, 
and  at  feast  4  watts  at  12.0  volts, 

Ramsey  s  technician  told  me  to 
expect  5.5  watts  at  13.8  volts  and 
over  4.5  watts  at  12.0  volts  from  the 
facto J7-wired  unrt.  But  in  my  tests  with 
two  well'Calibrated  Bird  Electronic 
Corporation  Model  4431  waftmelefS 
and  a  UHF  dummy  load,  the  mosi  I 
measured  was  4.6  watts  at  13.8  volts 
and  3.45  watts  at  120  vofts.  In  the 
Jow'power  mode,  output  was  920  milli- 
watts at  ^ZB  volts. 

Not  for  Beginners 

A  VHF  transmitter  is  not  the  best 
Choice  for  one's  first  kit-building  expe- 
rience. Ramsey  recognizes  this,  and 
states  In  the  manual.  "To  be  honest, 
we'd  like  to  see  first -time  builders  start 
out  wrth  an  easier  kit .  .  .  but  we  are 
confident  that  you  can  construct  the 
FHT-1  successfully  if  you  follow  this 
manual  carefully  arxJ  patientty* 

Legend  fias  it  that  in  its  heyday  the 
Heath  company  hired  men  and 
women  "off  the  street"  to  lest-buifd 
Heath  kits  before  Ihey  were  released.  If 
a  non-technical  person  couldn*!  make 
the  product  work,  it  wasn't  ready  to 


feasible  today,  so  It  Is  not  surprising  to 
see  minor  discrepancies  in  kit  manu- 
ais.  SlyFox  had  a  few.  For  example. 
DIP  switch  posiltons  in  the  mode  ta- 
bles are  reversed  from  the  switch  con- 
figuration  arKi  the  paddle  dot-dash  ter- 
minals are  reversed  in  the  pictoriaL 
Soldering  the  center  corxJuctor  of  the 
coax  connector  is  not  called  out  until 
this  terminal  is  in  a  corner  and  sur- 
rounded by  other  parts,  making  the 
task  awkward. 

But  ail  in  ell,  the  assembly  instme- 
tions  are  good.  Many  steps  include  in- 
formation on  the  function  of  the  part 
being  installed,  to  help  you  understand 
how  the  unit  works.  Color  code  and 
other  part  identification  data  is  given  in 
every  step. 

Most  parts  fit  Ofi  the  4-1/2"  x  5-1/2" 
main  circuit  board  (Photo  A).  There  Is 
tin-plated  etch  on  one  side,  and  the 
other  side  is  dearly  mari<ed  with  com- 
ponent designators  to  aid  assembly. 
The  main  board  also  has  etch  and 
markings  for  the  optional  voice  unit 
parts. 

The  voice  ID  area  of  the  board  is 
shaded  out  in  the  Parts  Finder  drawing 
that  you  use  to  assemble  the  basic 
FHT-1.  resulting  in  a  couple  of  errors. 
One  jumper  needed  In  the  basic  FHT-1 
is  covered  up  in  the  drawing.  On  the 
other  hand,  the  pictorial  shows  resistor 
R11*  which  (S  not  used  unless  you  add 
the  FHID-1,  This  could  confuse  some 

builders. 

A  separate  1*  x  1-3/4'  circuit  board 
holds  the  30-239  output  connector 
afKJ  a  IwQ-section  output  kjw-pass  fil- 
ter. Parts  on  the  filter  board  mount  to 
Ihe  elch  side,  surface-mount  styte. 
This  board  "starxis  up*  a!  the  edge  of 
the  n^in  board,  held  in  place  with  one 
capacitor  lead  and  two  small  wires 
(Photo  6).  Once  constructed,  the  two- 
board  assembly  is  very  tricky  to  re- 


sell. Such  testing  is  not  economically 
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Photo  C.  Th9  CFHT  steet  case  is  rugged  enough  to  protect  the  SiyFox  from 
3i3(^e  in  the  tietd.  There  is  pieniy  of  room  for  3  set  of  C-size  batteries. 


move  for  servicing  arici  Irotible shoot- 
ing, because  there  is  no  sturdy  m&* 
cfianical  attachment  of  the  boards. 
You  can  1  solder  ihem  directly  together 
because  the  filter  bc^rd  sits  on  the 
rwn-etch  side  of  t^e  iriiaJin  board. 

If  you  plan  to  provide  your  own  en- 
closure for  the  rig,  (  suggest  you  have 
the  boards  handy  when  you  pick  out  or 


febricate  your  box  so  you  can  be  sure 
to  arrange  the  proper  fiL  Vou  cannot 
comptele  the  filler  board  assembly  firal 
because  the  end  plate  of  your  case 
must  t5e  bolted  to  fhe  coax  connector 
and  filter  board  before  soldering  the 
connector  center  pin. 

Ramsey  sells  a  matching  enclo- 
sure. Model  CFHT,  for  $29.95  (Photo 


C).  Top  and  bottom  are  made  of  steel 
for  ruggedness.  It  holds  the  filler  board 
and  connector  perfectly  in  place.  At  6* 
X  9-3/4"  X  ^-V2\  it  is  almost  twice  as 
large  as  it  needs  to  be.  There  is  roorn 
lor  batteries  or  another  circuit  board. 

The  inductance  of  air*cofe  colls  in 
VHF  circuits  is  a  function  of  the  diame- 
ter and  spacing  of  the  turns.  Ramsey 
engineers  have  a  clever  method  for 
helping  you  make  the  four  air-core 
coils  properly.  You  are  instructed  to 
wind  them  on  the  threads  of  a  5/16 
X  20  boll,  then  "unscrew"  Ihem  to 
get  perfect  5/16*  diameter  and  1/20" 
spacing. 

Other  VHF  transmitter  kils  I  have 
txjiit  tise  a  myriad  of  tiny  variable  ca- 
pacitors for  tune-up*  but  this  rig  has 
onfy  one  to  resonate  Ifie  finaJ  tank  and 
one  to  tweak  the  crystal  osciliator  to 
the  exact  channel  frequency. 

Tuning  Trials  and  Tributatidr^s 

Any  home -built  transmitter  whether 
from  scratch  era  kit,  must  be  tuned  up 
properly.  Spurious  and  harmonic  emis- 
sions must  be  within  FCC  s  stringent 
limits  at  high  and  tOw  power  level  into 
any  antenna.  Final  IransislOf  power 
dissipation  must  be  kepi  low  for  lor>g 
tife. 

Ramsey  realizes  that  most  hams 
don't  own  a  spectrum  anaiyzer  and 
many  have  not  yet  acquired  a  VHF 
wattmeter  and  a  good  dummy  load. 
So,  the  instruction  manual  suggests 
several  flashlight  buibs  that  can  be 


used  to  load  the  Sly  Fox  and  indicate 
power  output.  Except  for  some  brief 
experimentation,  I  used  a  wattmeter 
and  a  UHF  load,  and  I'm  glad  f  did,  as 
you  will  see. 

The  first  step  m  tuneup  of  the  Sly- 
Fox  kit  is  to  verify  the  output  of  the  first 
tripler  stage  using  the  supplied  non- 
metallic  hexagonal  tuning  tool.  Hey, 
v^ere's  the  tool?  It's  the  only  missing 
part  in  this  kit,  f^o  problem— I  have 
built  enough  Heathkits  to  have  tots  of 
ttvefn  on  hand. 

Despite  carefut  tuning  of  the 
trtplefs'  RF  coils,  I  go!  zero  volts  31  the 
firsl  tripler  rest  point.  Probing  with  a 
DC  voltmeler,  J  found  very  Jow  voltage 
on  the  emitter  of  the  oscillator  staga 
C23,  the  coupling  capacitor  between 
oscillator  and  tripler.  was  shorted. 

Unfortunately,  the  manual  doesn't 
provide  any  troubleshooting  help  for 
this  condition.  There  are  no  voftage  or 
resistance  charts,  either  A  skilled  RF 
experimenter  would  have  no  trouble 
tracking  this  defective  pari,  but  the 
task  would  have  ^en  quite  cfiff ioitt  fOf 
B  beginner. 

After  finding  and  inslalling  a  re- 
placement for  the  defective  C23,  I  fol- 
fowed  Ihe  instructions  and  tuned  Uie 
tripter,  driver  and  final  stages  for  max- 
imum output.  However,  the  tripler  lest 
point  voltages  were  well  betow  the 
minimum  expected  values  in  the  man* 
ua\.  The  most  output  power  I  could  get 
with  careful  tweaking  was  only  2.7 
watis,  I  checked  the  rig's  output  on  a 
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A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOWl 

No,  we  won't  insult  your  intelligence  by  telling  yoii  that  it's  a 
"halfwave"  or  that  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainly  won't!  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  If,  however,  you've  no 
room  for  even  the  smallest  radial  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V-X»  over  our  counterpoise 
kit.  You*ll  not  only  save  a  tidy  sum  but  you')!  work  DX  that  the  shorter 
and  more  lossy  no- radial  "half waves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efficiency  on  more  bands  than  any  of 
the  so-caJled  halfwaves.  Ask  for  our  free  brochure  tor  complete  specs 
on  all  Butternut  models  and  receive  technical  note  DLS-1  *Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook**)  that  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  wool  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  reft)  for  30/75.  40,  30,  20, 
17,  15, 12, 10  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  modet$ 
HFBV-X,  HF6V»  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials.  Self-supporting  tubing  bolts  onto 

base  of  antenna.  Mast  not  provided. 

BUHERNUT  ELECTRONICS  CO. 

P.O.  Box  1234,  Olmito.  TX  78575  (210)  350-5711 
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Wq  are  happy  to  provide  Ham  Hetp  Hstings  free  on  a 
$pace  available  basis.  To  make  our  job  easier  and  to 
ensure  that  your  fisting  is  correct,  please  type  or  print 
your  request  clearly  double  spaced,  on  a  fult  (Q  tiT  x 
1 1 ")  sheet  of  paper.  You  may  also  upload  a  fisting  as 
E-mail  to  Sysop  to  the  73  BBS  /Special  Events  Mes- 
sage Area  ^U.  (2400  baud,  8  data  bits,  no  parity  I 
stop  iJit.  (603)  924-9343}.  Please  indicate  if  it  is  for 
publication.  Use  upper-  and  iower-case  tetters  where 
^propriate.  Also,  print  numbers  carefully — a  1  ^  for  ex- 
ample, can  be  misread  as  the  letters  t  or  /,  or  even  the 
number  7.  Specifically  mention  that  your  message  is 
for  the  Ham  Help  Column.  Please  remember  to  ac- 
hirwwledge  responses  to  your  requests.  Thank  you  for 
your  cooperation. 

I  am  in  desperate  need  of  a  Digftal  Display  Board  X- 
54-15-4000  for  a  KENWOOD  TS-830,S  Yoy  can  caJ! 
me  collect  at  (718)  919-6072  after  6  PM  EST:  or 
write  to  me,  Juan  Mosoiier.  PAPA  INDIA  (NTL,  RO, 
I  BQx21(Mf7,Bmoklyn  NY  11^1-007. 

I  need  to  gel  in  touch  with  a  technician  who  is  tamitiar 
with  a  ROBOT  SOO-C  Tenninal  Unit  and  who  would 
be  willing  and  able  to  identify  and  correct  a  probieitn 
within  the  unit,  AlsOt  does  anyone  know  whether  the 
Robot  Manufacturing  CO-  is  Still  in  IXJSihess?  I  need 
their  address.  I  would  appreciate  any  and  a  I!  assis- 
tance. Herman  H.  Frmnks  WD4iFNmj4EV,  AmEm- 
bassy  Abidjan  (FMC),  Dept.  of  State.  Washington  DC 
2(^2i-2Ol0. 

WANTED:  Software-hardware  Info  for  HEATHKfT  H- 
10V20.  Computer  ham  programs  are  my  main  inter- 
est. Jerry  Weihrauch  KOHZL  475  E.  Mmnehaha  #3. 
St.  Paut  MN  55707. 
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speclmm  analyser  and  found  ihal  me 
level  ol  the  second  hamionfc  was  only 
16  dB  below  that  of  the  fLrndamentaJ, 
much  higher  than  altowed  by  the  FCC. 
In  addjtion,  the  output  transistor  got 
very  hot  after  only  a  few  seconds  of 
operation. 

Suddenly,  there  was  a  pop  and  out- 
put power  went  10  zero,  I  thought  at 
first  that  the  final  tmnsistor  had  burned 
up.  but  it  turned  out  that  Q4,  the  sec- 
ond tripler,  had  shorted.  Thfs  part  is  in 
a  three*terrninat  pin- si  zed  case  with 
thin  flat  leads.  It  is  not  available  in 
most  local  electronics  stores,  t^ul  t 
found  an  electrical  replacement  with 
four  thicJcer  leads,  loo  large  to  fit  in  the 
board  holes.  I  cut  off  one  of  the  two 
collector  leads  and  soldered  the  tran- 
sistor on  the  rear  side  of  the  board, 
surface -mount  style.  I  held  my  breath 
and  powered  it  up  again.  Good 
news — it  worked.  Bad  news — output 
and  harmonics  were  eioctJy  the  same 
as  before. 

I  spent  many  hours  probing  the  two 
tripier  stages,  assuming  that  they  were 
not  peaking  on  the  proper  multiples. 
That  seemed  to  be  the  most  logical 
cause  for  this  combinatkH)  of  iow  test 
point  voltages,  low  output,  and  high 
hanmonics.  I  also  compared  my  kit  unit 
with  Ramsey's  wired  unit.  All  DC  volt- 
ages and  currents  were  normal,  and 
the  tuned  circtrfts  appeared  to  be  OK, 
So  J  turned  my  attention  to  ihe  final 
Stage. 

I  noticed  that  the  factory-wired 


unrfs  output  inductor  t_2  and  filter  in- 
ductor L4  had  much  wider  spacing 
than  called  for  in  the  kit  instructions. 
The  manuaf  does  not  specify  any  ad- 
lustmenls  to  the  spacing  of  these  cotis 
after  assembly  But  when  I  spread  the 
turns  on  the  kit  unit  to  malch  the  fiacio- 
r/s  untt  and  letuned  the  final  capaci- 
tor, power  output  increased  dramati- 
cally. 

With  back-and  forth  adjustments  of 
the  output  capacitor  and  aft  four  air* 
wound  CO  its,  I  was  able  to  get  the  kit  to 
match  the  output  power  of  the  Ram- 
sey-wired unit  The  second,  third,  arxJ 
fourth  harmonics  of  the  kJi  now  mea- 
sure -70,  -50,  and  -70  dB  respectively, 
easily  satisfying  FCC  requirements.  All 
spurious  emissions  are  belter  than  54 
dB  below  the  carrier,  and  the  final 
transistor  runs  much  cooler  than  be- 
fore. The  tnpler  test  pofnt  voltages  are 
stilJ  well  below  manual  minimums,  but 
it  doesn't  seem  to  matter 

So  [(  you  observe  low  output  when 
tuning  up  the  FHT-1,  try  spreading  the 
turns  on  all  air-wound  coils  to  1/8* 
apart  instead  of  the  1/20"  spacing  you 
get  with  the  wfntiing-form  bolL 

My  experience  clearly  proves  the 
need  to  use  good  BF  test  equipment 
for  tuning  up  this  Kit.  (t  may  be  OK  to 
do  your  initial  "smoke  checks"  with  a 
flashlight  bulb  load,  but  I  urge  you  not 
to  put  on  any  T-hunIs  with  this  rig  until 
you  verify  the  output  power  and  final 
stage  tuning  with  a  good  wattmeter 
and  50-ohm  VHF  load  A  spectrum  an- 


afyzer  check  would  be  a  good  idea, 
too. 

An  Incandescent  lamp  is  not  an  ad- 
equate indicator  of  power  output  and 
signal  purity  at  VHF  If  I  had  trusted 
only  a  bu^  rn  my  initial  tests  and  not 
checked  further,  my  SlyFose  would  still 
be  putting  out  fialf  power  and  exces- 
sive  harmonics,  Furthemiore.  the  out- 
put capacitor's  set  point  for  a  50-chm 
load  is  not  the  same  as  for  an  indue* 
five  incandescent  bulb.  So  make 
friends  with  a  ham  who  owns  a  VHF 
wattmeter.  Perhaps  your  local  ham 
dub  has  one  to  loan  out 

Cycling  and  ID  Options 

The  Sly  Fox  CW  IDer  works  fike  an 
electronic  keyer  You  will  need  a  set  of 
doNdash  paddles  to  program  in  your 
call-  The  rnanuai  slates  that  the  mem- 
ory holds  10  to  15  characters,  but  I 
found  that  U  will  take  only  a  total  of  32 
dots,  dast'^es,  and  letter  spaces.  There 
is  enough  memory  for  any  US  calisignf 
but  not  for  a  long  call  with  a  suffix  such 
as  KD62BB/2, 

The  internal  keyefs  clock  starts 
when  you  send  the  first  dit  or  dah  and 
continues  at  a  fiiced  rate  until  the 
memory  is  fulL  Don't  hesitate  when 
sending,  or  the  memory  will  filf  up  with 
spaces.  You  cannot  change  the  rate  ol 
programming  or  playback  of  the  ID, 
which  is  about  13  WPM.  The 
68HC705  microosni roller  automatical* 
ly  sends  "DE*  before  ihe  cailsign  when 
playing  back  the  CW  ID. 


Every  transmission  starts  with  Iden- 
fifi cation.  You  can  program  the  unit  to 
follow  the  ID  with  silent  carrier,  a  con- 
tinuous tone,  or  to  unkey  for  the  re- 
mainder of  the  60-second  cycle.  Then 
the  unit  executes  an  OFF  period  of  ze- 
ro to  60  minutes  before  keying  up 
again.  You  can  program  the  power  to 
be  high  or  low,  or  to  alternate  between 
high  and  tow  power  transmissions. 

You  can  choose  only  increments  of 
four  minutes  for  the  OFF  cycle,  which 
limits  your  duty  cyde  options.  You  can 
get  continuous  transmission  (60  sec- 
OTKfe  on.  zero  OFF)  or  10  seconds  on, 
45  off.  You  can  also  get  10  or  60  sec- 
onds on  and  Increments  ol  four  min- 
utes off,  but  you  cannot  select  such 
combinations  as  10  seconds  on  and 
10  seconds  off.  or  one  minute  on  fol- 
lowed by  one  minute  off.  or  any  co^nhi- 
nation  thereof. 

The  CW  10  memory  is  volatile,  re- 
quiring you  lo  Install  an  alkaline  or 
lithium  battery  to  hold  your  call- 
sign,  timing,  and  tone  selection  when 
power  is  removed,  The  voice  iD  add- 
on does  not  require  a  backup  battery 
for  TOice  memory,  but  one  is  Still  need- 
ed to  tKSid  tone  frequency  and  timing 
cycle  data  in  the  user-programmable 
mode. 

When  you  add  the  voice  ID  opt  ion » 
the  CW  IDer  is  disabled,  and  you 
won't  need  the  paddles.  The  voice 
message  lasts  20  seconds,  bul  it  is 
taincaied  to  10  seconds  if  you  do  not 
select  the  60-seconds-on  mode. 


PC  HF  FASCIMILE  7.0  $99 
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Now  under  Windows  or  DOS 


PC  HF  ftcaitfd6  is  a  aim(!te.  yet  compnhfulve  shortwav*  fee  syncm  hy  the  laa  PC  ind  eompaiitiw   n-^ 


UfMlended  OpvrtucMi 

E#By  Tuning  DacillOicO'p* 

St«rt;Siap  Ion*  Racognrlldin 

Up  10  ?56  Levait 

Single  Sctfi  pir  Line  wHth  EMS  Mamory 

Progn^ninifbie  Ci>lQrtz*tion 

Brlightn«i  ind  C4»ntrt«t  Contral 

YVin«rnrt  OpiKxi  Avtciabie 

|ini»0«  Zpom.  Scrot.  Pw  RgtuUDn 


GrSfvcalf  on  ttf  Pof^ J^  Prtmen 
Wofldwfcle  BfOBdeart  Scih«dui6 
WDTtdwlcif  Fraquenqir  Llatirig 
C(1A,MGA,ECA,VGA*  SupwVGA 
Time  Lapse  Frame  Looping 
Slide  ShDWB 

PtvgoFnmabta  iOC  A  Llrl*  Rttei 
Image  Croppina 
Auiomatic  Radio  C«tttro< 
NAvnxT  ft  wmr  optJon  Av*isb*t 
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tor  ov  Irwm  cablog  of  productK.  Vna  ft  IteaUrCard  woleofiM. 


615  S.  El  Camino  Real,  San  Clemente,  CA  92672 
Tel. (71 4)  498-5784  Fax.(714)  498-0568 


CIRCLE  250  OH  EBADEPi  SERVICE  CARO 


-  Packet  Radio  - 

Portable  &  Afifordable! 


Model  BP-1 
Packet  Modem 
Made  in  U.SA* 


^Simple  Tnstanatloti 
if  No  External  Power 
^Sm^rt  Dog"™  Timer 

*  Perfect  For  Portable 

#  Assembled  &  Tested 

•  VHF.UHF,  HFfiiwvfj 


Wlicth«5r  you>e  an  csperienccd  packe(eer  or  a  newconier  wanting  to 
explore  packet  for  ]ht  first  time,  ihis  is  whal  you've  been  waiung  forf 
Thanks  lo  m  breakthrough  in  digital  signal  processings  we  have 
developed  a  tiny,  full-feahired,  packet  modem  at  an  unprccedenied 
low  price.  The  BayPac  Model  BP-1  transrorms  your  PC-conipatjble 
computer  into  a  powerful  Packet  TNC 
capable  of  supporting  sophisticated  features 
like  digi pealing,  file  iransfers,  and  remote 
tenninal  access.  NOW  is  the  time  for  YOU 
to  join  the  PACKET  REVOLLTIONI 


400  Daily  Lane 

P.O.  Box  5210 

Grants  Pass,  OR 

97527 


1-800'8BAYPAC 


kmd 


1  600-822- 9722  (jHN 
f  &03)  474  €700  ^W 
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Numl)^  20  Qn  your  Feedback  card 


a  Numtwr  zu  Qn  your  ri 

Above  &  beyond 


VHF  and  Above  Operation 


a  L  Houston  WBGfGP 
Sart  Diego  Micwwave  Group 
€345  Badger  Lake  Awe. 
San  Diego  GA92ft9 

10  GHz  Operation  &  Loran: 
A  Poor  Man's  Grid  Square 
Location  System 

mis  month  wKI  be  a  v^ry  busy  one 
with  both  the  tlrsl  weekend  of  the 
ARRL  10  GHz  conlesl  and  the  ARRL 
conveation  taking  place  in  San  Diego, 
Bolh  events  should  produce  a  flurry  of 
activity,  consuming  lots  of  time,  setting 
up  for  either  event.  I  am  looking  for- 
wanj  to  the  convention  becauss  of  ail 
Ihe  activities  and  eyeball  OSOs.  in  ad- 
dition lo  getting  ready  for  the  oorwen* 
tion,  we  are  trying  to  9ive  our  mi- 
crowave equipment  a  good  shake- 
down t^st  starting  in  early  May  to  en- 
sure proper  contest-time  operation. 
New  Items  that  have  been  added  are 
given  a  real  stress  laM  for  field  opera- 
tions to  make  sure  they  won't  fail  in 
portable  operations. 

It  se^ms  tfiat  most  of  the  tim«  i  do 
not  give  my  equipment  the  time  need- 
ed to  pul  it  into  top  shape  due  to  the 
many  different  constraints  put  upon 
the  tkme  I  have  available  for  hobby  ac- 
tivities. I  don't  want  to  put  a  strain  on 
family  activities  and  the  hobby  must 
remain  ds  just  that,  a  hc^by,  I  recom- 
mend starting  much  earlier  on  equip- 
ment checks,  leaving  lots  of  time  tor 
fiamily  activities,  I've  [ust  got  to  start 
earlier  next  year  {as  I  afways  say). 

This  month  I  will  put  tnto  practice 
some  of  the  methods  and  practices 
that  our  San  Diego  Microwave  Group 
uses  to  facititate  microwave  contacts^ 
Some  of  ifie  devices  we  bring  into  play 
are  very  simple  and  inexpensive*  while 
other  items  can  be  a  little  more  com- 
plex arHf  cos%.  In  this  light  I  would  like 
to  start  with  a  few  simple  devices  that 


can  be  put  into  operalTon  fof  little  ooisX: 
then  I  will  cover  a  surplus  Loran  re- 
ceiver systerti  that  is  used  lor  position 
controU 

10  GMz  Contest  Preparations 

A  little  background  information  on 
oor  systems  might  be  in  order  first.  In 
our  operations,  both  Ngh  power  (10 
watts)  and  low  power  systems  (50  lo 
100  mW]  are  used  for  SSB  operations 
and  l30th  produce  very  good  results. 
While  the  low  power  systems  are  not 
as  "lOLid*'  as  the  high  power  systems, 
they  are  quite  readable  and  log  just  as 
many  contacts  as  high  power  systems. 
RrsI  Rule:  High  power  is  nice,  but  not 
necessary  if  conditions  are  reason- 
at>le,  Rrst  chofce:  Don't  go  for  power, 
but  improve  your  receiver  rx>ise  figure. 

MIMICS  ior  Receiver  Preamps 

A  good  investment  in  your  SSB 
system  would  be  to  make  penformance 
improvements  in  the  receiver  system, 
particularly  the  preamplifier  gain  and 
noise  figure.  If  your  system  operates  in 
the  10  dB  or  so  noise  Hgure  range,  a 
tremendous  improvement  can  be 
made  with  lower  noise  figures.  If  you 
lower  your  noise  figure  from  10  dB  to 
something  near  3  dB  you  will  be  sur- 
prised at  the  overall  performance  im- 
provements. Us  like  havLr>g  the  trans- 
mitter at  the  other  erxj  Of  the  path  doy- 
bfe  or  quadnjple  its  power  output, 

Wnat  kind  of  ampliflef  should  1  build 
to  attain  a  low  noise  figure?  Well, 
there  are  many  devices  that  are  suit- 
able, ail  of  them  having  Ga  As  PET- type 
construction.  The  basic  types  are 
HEMPT'type  FETs,  which  require  a 
Stripline  design  for  proper  operation  at 
the  design  frequency  of  interest  The 
Stripline  PC  board  must  be  designed 
to  matoh  the  device  to  the  specific  fre- 
quency of  interest.  Another  type  to  use 


Photo  A.  LORAN  receiver  PC  board  wim  BNC  connector. 


Photo  E  One  of  our  "^secrBf  surplus  yards  beir}g  observed  by  Kerry  NStZW.  Note 
the  iar^  CRUSHER  on  the  right,  (not  a  space  alierr  or  relative  of  Dr.  Crusher  of 
STAR  TREK  fame).  Surplus  electronic  iterr\s  are  Sctved  from  this  and  Other  simitar 
junkyard  tools  of  destruction. 


15  the  Mf^AlC.  This  MMIC  f«  a  Mi- 
crowave Moduie  Integrated  Cincuit  and 
all  circuit  parameters  are  matched  to 
50  ohms  on  both  the  input  and  output 
of  the  device.  Specific  design  require- 
ments  are  not  necessary,  as  in  the 
GaAs  FET-type  amplifier  making  am- 
plifier design  quite  easy  Most  normal 
MMICs  thai  i  am  familiar  with  are  good 
for  something  up  to  2  to  3  GHz  at  best 
While  there  are  MMICs  that  operate  at 
much  higher  frequencies,  their  prices 
are  prohibitive. 

However,  all  that  has  changed  with 
Hewlett  Packard's  new  MMIC,  the 
MGA-fl6S76  MMIC  The  frequency  re- 
sponse of  this  device  is  good  from  a 
low  frequency  limit  o1  l  GHz  to  just 
over  10  GHz,  This  device  sports  about 
20  dB  of  gain  over  the  1-to-l0-GHz 
range,  and  noise  figures  under  3  dB. 
Now  the  best  part:  These  devices  cost 
about  $S  each  in  single  quantity  from 
Hewlett  Packard  Distributors.  Kerry 
N6IZW  marie  a  circuit  test  using  one 
of  these  devices  using  a  10  GHz 
stripline  PC  board  that  was  originally 
made  for  a  Msf-U02  GaAsFET  and 
cut  off  the  tuning  tabs  leaving  only  the 
bias  lines  and  50  ohm  stripline.  Usable 
gain  as  measured  at  10  GHz  was  13 
dB.  ar>d  the  noise  figure  was  not  mea- 
sured but  observed  very  near  the  3  dB 
estimated.  See  Figure  1.  the  MMIC 
circuit  diagram. 

I  p tan  to  do  more  testing  on  this  de- 
vice and  have  ordered  several  more 
devices  to  experiment  with.  I  will  re- 
port on  further  tests  as  they  deveiop. 
From  the  first  test  runs,  this  Motorola 
MMIC  device  has  us  very  impressed 
due  to  the  very  inexpensive  nature 
ar^  wide  frequency  band  of  operation. 
Add  this  device  to  your  system  and 
you  should  see  quite  an  improvement 
in  receiver  operations. 

Microwave  Dish  Alignment 

The  next  simple  item  that  can  be 
useful  is  dish  pointing  and  aiignment, 
specifically  verticai  dish  alignment. 
When  you  know  where  the  proper  ver- 
tical alignment  is,  its  not  a  problem. 


However,  when  you  need  a  catibfaiion 
marker  this  is  a  difficult  calibration. 
How  do  you  construct  a  c  a  lib  ration  de- 
vice tor  this  purpose?  This  problem 
can  be  easily  solved  by  adding  an  oid 
meter  movement  to  yoar  dish  tripod. 
This  meter  movement  can  be  a  defec- 
tive meter  from  surplus.  Mount  the 
meter  upside  down  on  your  dish,  with 
the  center  of  the  meter  movement 
pointing  downward.  This  meter  will 
now  serve  as  an  indicator  of  your  dish 
antenna— use  the  indicator  as  calibra- 
tion marks  to  reference  the  vertical  an- 
gle or  incline  your  dish  is  now  aimed 
at 

Basic  calibration  is  accomplished 
by  adjusting  the  meter  needle  lo  a  ref- 
erence point  when  copying  a  remote 
beacon  or  station.  First  copy  a  beacon 
whose  position  is  known;  that  wili  give 
you  a  good  horizontal  compass  refer- 
ence. Then,  rock  your  dish  in  the  verti- 
cal position  for  best  signal  strength 
and  set  the  meter  to  its  reference. 
Mow  you  can  rock  the  dish  in  other 
test  inclines  and  try  for  that  taraway 
shot,  knowing  (without  guesswork)  a 
good  position  (which  should  be  near 
the  correct  position)  tor  your  dish.  This 
allows  you  to  return  to  a  cailbratlon 
point  without  guesswork.  It's  basically 
an  incline  meter  from  a  very  ynusual 
source.  It  doesn't  even  matter  if  the 
moler  is  any  good,  just  that  the  meter 
movement  swings  free  with  gravity 
You  must  remove  the  meter  movement 
spring  from  the  meter  for  free  move- 
ment of  the  indicator  on  li^e  meter. 

The  next  point  is  distance  align- 
ment, your  horizontal  compass  head- 
ing. In  this  category  you  need  to  know 
whefe  you  are  and  have  some  method 
of  accurately  pointing  your  dish  anten- 
na at  the  other  station.  Needless  to 
say.  the  other  station  has  to  know 
where  he  is  located.  A  six-figure  grid 
square  location  is  sufficient  for  this 
heading.  Up  on  big  rock  candy  moun- 
tain near  the  culofi,  "about  30  miles 
from  wherever^  just  doesn't  cut  it.  Try- 
ing to  use  locations  like  that  woutd  t>e 
tike  swatting  fhes  biindlolded.  tt  can  be 
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accomplished  with  maps  and  other 
refe ranees,  but  trying  to  find  an  unfa- 
miliar  location  this  way  takes  lots  of 
lime  away  from  mtcrowave  operation, 
A  btg  help  with  map  use  is  to  draw  out 
compass  directions  to  popular  spots. 
glvir\Q  forward  and  reverse  compass 
bearings.  Ptan  aheadl  Know  where 
the  other  fellow  is  going  to  operate 
from  and  determme  the  compass 
heading  in  advance.  If  you  have  big 
bucks,  obtain  a  GPS  receiver— it  will 
gfve  your  location  and  tell  you  if  you 
are  in  tt^  ertd  zone  or  eating  popcorn 
in  the  first  row.  The  cost  of  these  de- 
vices range  from  $500  up,  mostly  up. 
An  alternative  to  this  system  is 
LOR  AN.  irs  stilf  a  toy  for  me  in  this 
application,  but  an  inescpensive  toy- 

LOR  AN  Location  System 

Lonan  was  in  operation  before  GPS. 
and  it  can  give  very  usable  location 
data.  It  is  not  as  accurate  as  GPS  but 
it  can  tell  position  with  accuracy  to 
about  a  third  of  a  mile.  Its  accuracy 
depends  on  how  well  it  can  receive  its 
location  trEnsmctters  and  it  can  give  re- 
sults to  about  to  about  2,000  fee!  or 
so.  In  actual  practice^  Ken^  arxJ  I  have 
observed  the  readout  accuracy  to  be 
about  0.34  mile. 

Why  use  Loran  when  GPS  is  avail- 
abJe  and  provides  much  more  accura- 
cy? Price.  We  located  a  receiver  in 
surplus  and  gave  it  a  try.  We  became 
so  excited  by  the  results  that  we 
picKed  up  the  whole  batch  of  receivers 
before  they  could  be  lost  forever  (see 
Photo  A). 

Putting  the  receiver  into  operation 
was  not  difficult.  Ali  that  is  required  to 
put  the  board  into  operation  is  an  IBM 
or  compatibie  PC  running  BASIC,  artd 
a  sif^gte  oom  port  (RS-232).  A  simple 
one-cNp  fnterface  device  {Ma3<Em  232 
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chip)  is  needed  to  interlace  the  Loran 
PC  board  and  the  RS-232  port  on  the 
computer.  See  Figure  2,  a  computer 
Interface  adaptor  schematic  using  this 
Maxim  chip. 

As  you  can  see  from  Rggne  2,  only 
the  Maxim  chip  and  a  few  capacitors 
and  voltage  regulators  are  required. 
Minimum  connections  are  necessary 


to  your  RS-232  port  as  only  the  serial 
receive  and  transmit  lines  are  re- 
quired, making  this  adaptor  easy  to 
duplicate.  When  your  adaptor  is  con* 
structed.  a  simple  checkout  is  aCI  that 
is  needed.  1  btew  my  adaptor  up  by  not 
being  carehjl — I  had  reversed  the  +5 
and  + 1 5  volt  lines.  Don't  you  make  the 
same  error— check  your  work  over  be- 
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Figure  Z  Schematic  for  Maxim-232  R$-232  FC-LOHAN  adaptor. 


fore  applying  power  You  can  checfc 
three  times,  but  you  car\  only  apply 
power  wrong  or^cel  Repairing  my 
wiring  error  and  replacing  the  chip 
solved  the  drcuit  problem. 

Check  it  ou(  wtih  a  voltmeler  You 
should  have  about  +10  volts  on  pin  Z, 
and  -1 0  voHs  on  pin  6  ol  the  Max-232 
chip.  Current  draw  is  250  mA  at  5  volts 
and  100  mA  at  16  volts.  You  will  need 
to  heat-sink  the  5  volt  regulator  to 
keep  it  cooJ  at  this  current.  See  Figure 
2  lot  intertace  pinouts  on  the  LORAN 
PC  board.  Only  a  few  pins  are  actually 
used  Pin  1  is  +15  volts,  pin  2  is  +5 
volts,  pins  3  and  5  are  grounded.  Pins 
10  and  12  are  the  communication 
ports  on  the  LORAN  PC  boards  with 
pin  10  a  receive  command  line  and  pin 
12  the  transmit  line.  The  schefnatjc  di- 
agram also  ir>cludes  a  pinout  for  those 
computers  that  use  a  9-pin  connector 
for  the  RS-232  port,  like  my  Tandy 
1400  LT 

The  computer  used  was  running 
DOS  3.3  and  GWBASIC.  The  BASIC 
program  sends  a  data  message  to  the 
PC  board  via  the  RS-232  port  instruct- 
ing the  Loran  receiver  to  do  a  lask. 
The  command  is:  SerTd  the  capital  let- 
ter "A"  "can^lage  return"  "line  feed"  arxl 
the  receiver  will  respond  with  data 
on  position  in  respect  to  latitude/ 
Jongitude.  and  a  certainty  factor  in 
decimal  on  what  accuracy  or  enor  dis- 
tance the  program  calculation  has  de- 
termined to  be  the  maximum  error, 
Kerry  put  this  fonnat  into  a  BASIC  pro- 
gram; the  listing  for  this  program  is 
shown  in  Figure  3, 

The  additional  steps  al  the  end  of 
the  program  are  part  of  a  routine  to 
read  the  Loran  receiver  osciElaiOr  and 
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resort  what  its  frequency  is.  as  com- 
pared to  a  precise  cesium  or  nbtdium 
osciliator  at  the  LOBAN  transmitting 
site.  Ttie  error  will  be  in  the  transmis- 
sion medium,  which  is  minimum  com- 
pared to  WWV  HF  5.  10  MHz,  etc.  The 
Lomn  receiver's  Internal  program  will 
report  the  frequency  off  sat  of  the  on- 
board oscillator  and  pnnt  out  the  read^ 
Ing,  We  can  connect  a  frequency 
counter  to  the  LOR  AN  receiver  and 
monitor  this  frequency  and  use  it  as  a 
transit r  standard  to  calibrate  your  fre- 
quency counter. 

The  receiver  must  be  receivir>g  Lo- 
ran  signals  and  be  locked  up  in  nofmal 
mode.  For  example,  if  the  program  re- 
ports the  osciilator  frequency  to  be 
8.00000234  MHZh  your  counter  con- 
nected to  the  LORAIN  receiver  oscilla- 
tor pin  should  read  the  same  frequen- 
cy to  make  them  agree.  Adjust  your 
counter  cal^raiion  osciliator  to  make 
the  readings  agree.  It's  a  little  touch 
and  go.  but  when  LORAN  signals  are 
being  copied  well  it  gives  an  excellent 
transfer  standard.  Loran  master  fre- 
quency standards  are  maintained  to 
yoty  near  perfection,  a  few  parts  in  ten 
to  the  twelfth.  At  present  there  is  no 
reason  you  cannot  obtain  calibration  to 
a  number  of  parts  in  ten  to  the  ninth. 
We  are  working  on  refinements  to  this 
step  to  obtain  belter  frequency  transfer 
resuHs  ar>d  will  report  on  luture  lind- 
ings  as  they  happen. 

Let's  get  back  to  horizontal  dish  po- 
sition ar^  where  you  are  in  respect  lo 
your  horizontal  horizon.  The  LORAN 
receiver  receives  a  complex  signal 
from  a  string  of  stations  on  100  kHz 
and  uses  the  timing  and  coding  pulses 
to  enabie  the  receiver  to  determine 
wtiere  it  is  located.  This  data  is  pan  of 
the  serial  data  that  is  displayed  on  the 
PC  computer  as  the  latiiude^longiiude 
informatton  for  your  location.  This  data 
could  be  inserted  into  one  of  several 
grid  square  programs  to  aiicw  yoit  to 
calo^late  just  where  you  are  situated 
and  display  the  latitude/longitude  infer* 
mation  as  a  six-figure  grid  scruans  lo- 
cation, like  DM12LT  The  grid  square 
program  would  have  to  be  modified  to 
accept  the  data  directly  from  the  LO- 
RAN receiver.  This  has  not  been  done 
at  presem.  but  it  is  a  future  project.  For 
Ihe  tirtie  being,  operation  will  have  lo 
t>e  manuah  Perhaps  someone  reading 
Ihis  coiymn  will  incorporate  this  fea- 
ture and  report  back. 

The  information  from  the  LORAN 
receiver  can  be  of  great  benefit  !o  a 
rover  who  is  working  fast*paced  con- 
tacts to  3  series  of  fi^ed  microwave 
stations  operating  in  contests  similar 
to  the  ARRL  TO  Gt-lz  contest.  After  a 
set  of  contacts  Is  made,  the  rover 
packs  up  and  moves  on  to  another  lo- 
cation 10  miles  farther  down  the  road. 
All  equipment  and  antennas  are  mo- 
bile*mounted.  raaking  setup  fast*  The 
benefit  LORAN  would  present  is  deter- 
minirvg,  with  good  aocui^cy.  when  you 
are  positioned  in  the  area  you  think 
you  are.  For  most  locations  this  data 
can  be  confirmed  by  simpie  map  Inter- 
polations compared  to  your  sun^und- 
ings.  But  when  the  distance  between 


any  distinguishable  feature  is  great, 
uncertainly  is  the  real  answer.  Errors 
in  your  position  can  make  dish  point- 
ing criticai  at  besL  Considering  that  a 
standard  30"  dish  has  a  beam  width  of 
less  than  3  degrees,  horizontal  and 
vertical  locatk^n  is  very  important  for 
f^st  i^ntacts  on  rr^rowave. 

Knowing  where  the  fixed  sfatjon  is 
located  is  great  and  can  be 
set  up  with  a  compass  to 
good  agreement  towards 
that  station.  However,  the 
f[X€d  siatton  does  not  know 
with  certainty  where  you  are 
in  respect  10  a  very  narrow 
dish's  beam  width  (less  than 
3  degrees).  If  you  can  pro* 
vide  your  location  to  a  spe- 
cific six-figure  grid  square 
and  be  accurate,  this  prob- 
lem can  be  eliminated  with 
accurate  dish  positioning 
and  setup,  fn  most  cases  an- 
tennas can  be  aimed  at  each 
other  and  initiaf  contacts  can 
be  made  even  over  paths  of 
several  hundred  miies^  By 
eliminatmg  wobble  from  the 
wheels  of  frequency  and 
aiming,  you  will  leave  uncer- 
tainty behind^  Knowing 
where  you  are  and  on  what 
frequency  provides  nearly 
armchair-quality  perlor* 
mancS-  rrs  almost  like  shoot- 
ing fish  in  a  barret 

One  question  remains,  I 
suppose,  and  that  is:  How 
do  you  take  a  100  kHz  an- 
tenna Into  the  field  and  make 
it  portable?  Weil,  these  sys- 
tems are  made  to  operate  on 
very  short  active  antennas 
thai  have  a  high-gain  pream- 
plifier conriected  to  a  short 
receive  antenna  for  mobile 
use.  An  active  antenna  could 
be  home-tjrew  constructed 
as  its  circuitry  is  not  too  drffi- 
Ciftt  to  reproduce.  Power  for 
the  active  antenna  is  a 
normal  provision  from  the 
LORAN  receiver  and  is  fur- 
nished on  the  antenna  con- 
nector center  conductor  that 
feeds  the  active  antenna.  In 
this  case  15  volts  is  supplied 
up  the  coax  for  this  purpose. 
Usuatty  these  preamps  will 
operate  on  anything  from  3 
to  15  volts  at  5  mA  or  so. 

A  commercialiy-produced 
antenna  can  be  obtained 
from  MAXRAD  (available 
through  some  ham  radio 
deafersK  an  antenna  prod- 
ucts company,  for  under  S50. 
The  basic  active  antenna 
model  MKLB-100  is  S27. 
and  the  simplest  of  antenna 
mounts  (magnetic)  model 
GBN  is  $15.  Perforfnance 
quoted  is  -5  dB  to  unity  gain 
for  this  compact  lOO  kHz  an- 
tenra. 

As  always,  I  am  experi- 
menting and  am  working  on 
an  active  antenna  and  want 


to  IrK^rporale  a  ferrfte  etement  to  give 
freQuency  immunity  to  out-of-t>and  Sig* 
nals  that  seem  to  interfere  with  the  ba- 
sic active  antenna  circuit.  Some  of  the 
active  antennas  are  broadband  wide- 
open  circuits  and  as  such  could  re- 
ceive 60  cyctes  as  well.  To  prevent  this 
problem  I  would  tike  to  try  a  simple  fit- 
ter to  eliminate  out-of-band  signals 


10  DM  X$t:40) 

20  OPEN  -oomltlS003,S,l,ES"AS  ^\ 

50  C$='OD* 

40GOSITB  130 

50  GOSUB  1 80 

66S=0 

70  GOStJB  130 

7S  PmKT"       LAT     LONQ     ST  F06ER  MODE' 

SO  GOSOB  1 80 

90  CS^-B" 

96  3=1 

100  GQSTJB  130 

110  GOSUB  160 

115  Fimrv 

ISO  GOTO  60 

130  PRINT  #1,C$T 

140  PRINT  #1,CHR$C13>; 

160  PRINT  #1,GHR$(10>; 

160  RETimi^ 

170  GOSUB  180 

ISO  D=0 

190  XSCD)=INFDT$C1,#1> 

l95IFS=i  THEN  310 

2QG  PRINT  X$CD); 

210  FOR  1=1  TO  100 

220  NEXT  r 

230  V=  EOPCD 

240  IP  V==-l  THEN  260 

250  Jy^B+i 

260  GOTO  190 

270  END 

280  PRBJT 

281  IP  S=l  THEN  GOSUB  400 
290  RETURN 
400  FOR  1=2  TO  5 
410  IF  XSCD="F"  THEN  HCD=1S 
420  IF  X$cr>=''E"  THEN  HCT>=i4 
430  IF  XS(D=''D"  THEN  H{I)=13 
440  IF  X$CQ="C^  THEN  H(n=12 
450  IF  X$a>="B'*  THEN  Ha>ll 
460  IF  X$a)="A^  THEN  HCD-lO 
470  IF  X$CD="9"  THEN  H(I>=9 
480  IF  X$CD='8"  THEN  HCl>a 
490  IF  X$a>'7"  T^IEN  HCD=^7 
800  W  X$(T)="6*'  THEN  Ha>=6 
810  IF  X$(D="B"  THEN  HCI>=5 

51 1  IF  X$(I)^"4"  THEN  H(I)=4 

512  IF  X$cn="3"  THEN  Hcn=S 
520  IF  X$a)='2"  THEN  Hf  i)=2 
530  IF  X$CD="1'  THEN  HCD=1 
540  IF  X$a)="0"'  THEN  HCI)=0 
545  NEXTI 

650  T=H(5)+16*HC4)+S56*HC3)+4099*HC2) 
560  IF  T>6000  THEU  T=T-655361 
670  OSC#=  S*T/266  +8000000# 
575  PRINT 

580  PRINT  OSC#r  MHz" 
710  RETURN 


Figure  3.  Baste  program  of  LORAN  recQiver  operation. 
This  program  wifl  print  out  iBtftude,  longitude,  status  moni- 
tor, position  error  and  Loran  mode  that  the  receiver  is  re- 
porting. 


han^ig  the  antenna  resonate  at  about 
too  kHz.  A  simtlar  problem  tiappened 
while  trying  to  receive  WVWB  on  60 
kHz.  I  used  a  longwire  antenna  and 
had  so  much  interference  it  was  not 
copyable.  Placing  a  filter  at  60  kHz  in 
the  anienr^  lead  made  a  nvarked  im- 
provement in  performarice.  I  plan  to 
attempi  the  same  thing  with  the  Loran 
antenna  in  addition  to  gain  in 
the  circuit.  This  is  stilf  specu- 
lative, but  some  further  ex- 
perimentation will  prove  or 
disprove  the  worth  of  this 
pJan. 

Both  Ken^  ard  I  have  no- 
ticed severe  interference  to 
the  LORAN  receiver  in  tests 
where  the  unpackaged  re- 
ceiver was  placed  on  top 
of  or  near  Ihe  computer  ter- 
minal (hat  was  runntng  the 
BASIC  program.  Moving  Ihe 
unshielded  PC  board  away 
from  the  computer  some  two 
feet  seemed  to  cure  the 
problem  of  the  receiver  not 
receiving  ih©  LORAN  sig- 
nals. The  computer  was  radi- 
ating energy,  blocking  the  re- 
ceiver. The  receiver  was 
connected  tor  these  tests  on 
the  workbench  without  bene- 
fit of  a  shielded  box  or  feed- 
through  capacitors  for  the 
DC  or  computer  port  con- 
nections. This,  like  anything 
else.  IS  not  a  finished  prod- 
uct but  it  )S  a  starling  point, 
and  it  provides  the  fun  of 
picking  through  surplus  ma- 
terial for  toys  to  play  with. 
(See  Photo  B.) 

Well  that's  it  for  this 
month.  I  hope  that  the  infor- 
mation provided  here  wiJi 
assist  you  with  microwave 
operations  In  remote  loca- 
tions. Whether  you  choose 
to  use  Loran  or  GPS  for 
position  accuracy  is  a  matter 
of  dholce.  We  have  operated 
without  benefit  of  systems 
such  as  this  and  had  a  good 
time.  However,  it's  another 
toy  to  put  into  the  toy  bOK 
for  Jua  and  it  offers  opera- 
tion improvement,  t  hope 
to  have  enough  lime  to  be 
able  to  report  further  on  Ihe 
LORAN  receiver  active  an- 
tenna project  and  LORAN 
operation  in  general  next 
month. 

I    have   a    quantity   of 
LOHAN  receiver  PC  boards 
and  will  make  ttiem  avatiat>ie 
for  amateur  purposes.  Test- 
ed LORAN  PC  boards  are 
$25  each  postpaid,  to  US./ 
Canadian  destinations  only 
(contact  me  at  the  address 
at  the  beginning  of  this 
column).  As  always.  1  wilt 
be  glad  lo  answer  questions 
about  this  and  other  relat- 
ed VHF,  UHFp  microwave 
subjects.     73     WB6IGP 
Chuck. 
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Michael!  GelerKBIUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Intermittents! 

Last  month,  we  were  discussing 
clipping,  and  1  promised  to  go  over  its 
effects  in  the  digital  realm.  So,  let's 
finish  that  up  before  we  get  to  this 
month's  topic. 

Playing  tho  Numbers 

Digital  signals  can  be  created  in 
two  ways:  from  digital  information^ 
such  as  that  coming  from  a  micropro- 
cessor, or  from  analog  information, 
after  passing  \l  throughi  an  analog-lo- 
digital  (A/D)  converter  With  digitally- 
originating  signals,  parameters  are 
well  defined;  You  always  know  the 
makeup  of  the  signal.  After  all,  there 
are  jusl  so  many  codes  to  go  around, 
given  the  number  of  bits  for  which  the 
circuit  is  designed. 

Analog  information^  however,  has 
no  such  tidy  rules.  If  youYe  going  to 
convert  a  changing  voltage  into  a  rep- 
resentative series  of  bits,  you  must 
set  some  limits.  How  do  you  know 
how  big  the  analog  signal  will  be? 
You  don't,  at  least  not  exactly.  Sure, 
you  can  scale  it  to  some  approximate 
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level,  using  amplifiers  for  gain  and  re- 
sistors for  loss.  But,  there's  no  way  to 
ensure  it'li  be  exactly  xhB  optimum 
size,  which  is  whatever  will  use  up  all 
the  avaifable  digital  codes  without  try- 
ing to  go  past  the  highest  one.  So, 
whafs  to  prevent  your  making  the  sig- 
nal a  little  too  small,  just  to  be  sure  it 
doesn't  overdrive  the  AID  converter? 
Weil,  nothing,  but  you'll  be  wasting 
some  bits,  due  to  their  never  getting 
turned  on. 

Slop! 

In  effect,  though,  an  A^D  converter 

is  self-limiting.  As  the  input  signal 
reaches  the  level  beyond  which  the 
converter  cannot  generate  a  higher 
number,  It  just  keeps  outputting  the 
highest  number  it  can  until  the  signal 
drops  below  the  limit  The  result  is  a 
digital  signal  which  represents  clip- 
ping much  like  the  kind  you  get  with 
an  overdriven  analog  amplifier. 

But  ifs  not  exactly  the  same.  In 
theory,  it  should  be.  In  a  real  analog 
circuit,  though,  clipping  doesn't  occur 
instantaneously.  Bather,  the  circuits 
gain  begins  to  get  non-linear  as  the 
signal  approaches  the  acceptable  lim- 
its, and  then  full  clipping  occurs  soon 
after.  The  result  is  what  you  might  call 
"soft  clipping "  An  A/D  converter,  how- 


ever, stays  completeiy  linear  up  to  it& 
limits,  and  then  it  clips  completeiy.  So, 
the  resulting  square  waves  have  very 
steep  sides,  making  for  a  particularly 
ugly  kind  of  distortion  called  "hard 
clipping" 

So,  if  you  clip  an  A/D  converter, 
the  resulting  bits  will  represent  a 
highly  distorted  version  of  the  input 
signal.  It's  important  to  remember, 
though,  that  those  bits  themselves 
are  perfectly  fine,  and  the  rest  of  the 
digital  system  can  process  them  with 
no  trouble;  they  just  don't  represent 
what  you  wanted. 

Can  you  clip  a  digital-to-analog 
(D/A)  converter?  No.  Bits  come  in, 
and  whatever  they  represent  comes 
back  out  as  analog.  Bits  themselves 
can't  clip.  Of  course,  if  they  represent 
a  distorted  signal,  that's  what  you'll 
get.  But  you  can'i  fault  the  bits  or  the 
D/A  converter 

Well,  1  think  that  about  does  it  for 
clipping.  Mow,  let's  get  to  something 
else. 

A  Bad  Night's  Sleep 

Wanna  give  a  technician 
headaches  and  nightmares?  Just 
sneak  up  and  whisper  the  word  "inter- 
mittent."' That  ought  to  do  itl  Nothing 
in  the  wonderful,  wacky  world  of  elec- 
tronics is  more  frustrating.  Why  does 
something  work,  then  not  work,  and 
then  work  again? 

Plenty  of  things  can  cause  inter- 
mittent operation,  but  by  far  the  num- 
ber one  cause  is  a  bad  connection. 
Big  deat,  right?  A  few  minutes  with  a 


magnifying  glass  and  a  soldering  iron 
and  all  will  be  fixed.  Well,  think  again. 
Sometimes,  finding  the  problem  can 
.be  easy  but  often  it  is  very  difficult, 
and  now  and  then  it's  just  plain  im- 
possible. Let's  take  a  look  at  the  dif- 
ferent kinds  of  bad  connections  you 
can  run  into  and  how  you  might 
smoke  them  out. 

Leaves  Me  Cold 

When  is  hot  cold?  When  it's  a  cold 
solder  joint!  Many  Intermittents  are 
caused  by  bad  joints.  Sometimes  you 
can  see  the  darned  things,  while  oth- 
er times  they  look  perfectly  normal.  If 
you  see  dull,  crumbly  looking  solder, 
chances  are  you've  got  a  bad  joint- 
Especially  if  you  can  see  the  compo- 
nent lead  sticking  out,  with  obvious 
cracks  or  space  between  it  and  the 
solder  around  it,  you  can  be  sure  that 
joint's  cold.  How  do  solder  joints  get 
that  way?  Most  are  born  that  way;  not 
enough  heal  was  used  to  make  the 
joint.  Remember,  solder  isn't  just 
g lobbed  on;  it's  supposed  to  make  a 
molecular  bond,  It  takes  significant 
heat  to  do  that,  and,  if  the  tempera- 
ture doesn't  go  high  enough  during 
the  soldering  process,  the  bond  won't 
form.  Typically,  though,  the  joint  will 
work  for  awhile — at  least  long  enough 
for  the  unit  to  pass  quality  inspection 
and  be  shipped  out  to  you.  In  your 
home,  of  course,  it  starts  to  die  fast. 
Sometimes  It's  not  so  fast.  I've  seen 
cold  joints  which  worked  fine  for 
years  and  then  suddenly  went  bad. 

But,  you  say,  most  devices  aren't 
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DELAWARE 

Nmv  Castle 
Factory  auttiorized  dealer!  Yaesu,  ICOM,  Kert- 
wood.  Ten-Tec,  AEA,  Kantrontcs,  DRSl  Mfg., 
Ameritrfln,  CushcrafI,  HyGain,  Neil  Sound,  Stan- 
dard Amateur  Radio,  MFJ,  Hustler.  Diamond.  But- 
ternut.  Astron^  Larson,  anci  much  more. 
DELAWARE  AMATEUR  SUPPLV,  71  M&adow 
Road,  New  Castle  DE  19720.  (^02)  328-772a. 

NEW  JERSEY 

Lodi 
North  Jersey's  newest  Two  Way  Radio  and  Eiec- 
tronics  Dealer  is  now  open.  Sales  of  Ham,  Busi- 
ness, Marine  and  CB.  iwo  way  equtpment  as  weEl 
as  Scanners,  Shortwave^  Electronic  Kits,  Anten- 
nas, Books,  Cable  Boxes  and  rnone,  Friendly  ser- 
vice and  low  prices.  Advann^ed  Specialties*  114 
Essex  Street,  Lqdl  NJ  07644,  (201)  VHF-2067. 

NEW  JERSEY 
Park  Ridge 
North  Jersey's  oldest  and  finest  Shortwave  and 
Ham  Radio  Dealer,  Three  minuLes  irom  Garden 
State  Phwy  and  NY  Thru  way.  Aylhorized  Dealers 
fof  AEA,  Alpha  Delia,  Diamojid,  I  COM.  Japan 
Radio  Company.  Kenwood,  Vociranlcs.  Yaesu. 
Ham  Sales.  Lee  WK2T.  GILFER  SHORTWAVE, 
52  Park  Ave.,  Park  Ridge  NJ  0765S.  {201)  3S1- 
7&B7. 

NEW  YORK 

Manl^attar^ 
Manhattan's  largest  and  only  liam  Radio  Store, 
afso  full  line  of  Busir^ess,  Marine.  Aviation.  Short- 
wave Badios  and  Scanners,  and  Cellular  Phones 
and  Beepers.  Large  setectton  of  Books.  Antennas^ 
Test  Equipment,  coaxiaJ  catrie  and  parts,  FulJ  Ser- 


vice Repair  Lab  on  premises.  Our  44th  Year 

,  .,Wq  can7  all  major  fines;  MOTOHOU^,  iCOM. 
KENWOOD.  YAESU,  BENDIX^KlNG.  ASTROM. 
AEA.  SONY.  PANASOMIC.  MFJ.  CCTV  CAM- 
ERAS AND  MONITORS,  BJRD  WATTMETERS, 
FREQUENCY  COUNTERS,  SCANNERS,  HY- 
GAIN.  VtBROPLEX.  HEIL  CALLBOOK,  ARRL, 
OTHER  PUBLIC AT50NS.  Open  7  days  M-F.  9-6 
p.m.:  Sat.r  10-5  p.m.  Sun,  11-4  p,m,  We  ship 
Worldwide.  CalL  Fax,  or  write  for  Informatian  and 
prices.  Your  one  Source  for  HAM  and  Business 
Radios  ,  ,  ,  BARHV  ELECTRONJCS,  5t2  Broad- 
way, New  York  NY  10012.  (£12)  &25-700D.  FAX 
[212)925-7Q01. 


Columbus 

Ceniraf  Ohio's  full-linfl  authorized  dealer  for  Ken- 
wood. ICOIW.  Yaesu,  Alinco,  Japan  Radio,  Stan- 
dard, A£A,  Cushcraftn  Hustler,  Dfamond  and  MFJ. 
New  and  used  equipment  on  display  and  opera- 
tional In  our  new  to, 000  sq,  ft.  teclJity.  Large  SWL 
Dcpartmeni,  too.  UNIVERSAL  fiAOIO.  6630 
Americans  Pkwy.,  Reynofd&burg  (QoEurnbus) 
OK  43DeS.  (61 4)  bB  g-4267. 

PENNSYLVANIA 
Trevose 

Aufriorized  factory  sales  arid  soivlce,  KENWOOD. 
ICOM.  YAESU,  featuring  AMERITRON.  B&W. 
MFJ.  HYGAIN.  KLM,  CUSHCRAFT,  HUSTLER, 
KANTRONICS,  VIBROPLEX,  HBL  CALLBOOK, 
ARRL  Publications,  and  much  more.  HAWTTRON- 
ICS,  INC.,  4033  Brownsville  Road.  Trevose  PA 
1fl047.  (215)  357-1400.  FAX  (215)  3S5-89&8. 
Sates  Order  1  BD0-426-2fl20,  Cifole  Reader  Ser- 
vice 293  for  mare  information. 


DEALERS:  Your  company  nam©  and  message  can  contain  yp  to  50  vv^rds  for  as  little  as  $420  yearly 
(prepaid),  or  S2i0  for  six  monEhs  [prepaid).  No  mertiion  ol  mail-Oirder  business  please.  Directory  text 
and'  payment  miisi  reach  us  60  days  in  advance  of  pyJjtication,  For  example, 
advertising  for  \he  Afiril  '93  issue  must  be  ini  ouf  hands  by  February  Isl.  fwlail  lo  73  Amal^uf  R^die 
Tbmy,  70  Rte.  202  N,  Petertoorough,  NH  03453 
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H[~PER  Audio  Filter 

With  regard  to  the  above  mentioned 
project,  which  appeared  in  the  May, 
19&4  issue  of  73,  page  10,  please  note 
the  following:  The  PC  board  compo- 
nent placement  overlay  (Figure  3) 
shows  Ihe  polarity  for  the  DC  input  in 
reverse.  To  see  this  more  clearly, 
please  refer  to  the  schematic  (Figure 
2)  where  C16  is  correctly  polarized 
across  the  DC  input. 

The  Parts  List  and  overlay  call  for 
CI 7,  but  CI 7  does  not  appear  on  the 
schematic.  The  schematic  shoufd 
show  C17  parallel  to  03,  going  lo 
ground.  This  was  omitted  on  the 
schematic — ^t  is  correct  on  the  overlay. 

CI,  3,  14,  and  16  are  100  ^iF  16V 


©tectrolytics  according  to  the  Parts  List, 
but  on  the  schematic  01  and  14  are 
called  10  ^F  caps.  Either  value  will 
work  well:  the  values  are  not  critical 
here. 

Fast  Charger 

Refer  to  the  above  article  tn  the  May 
Issue  of  73,  page  22,  The  article  rec- 
ommends a  TK4355  inductor  for  LI, 
t^utthat  part  is  no  longer  available. 

A  suitabfe  replacement  can  be 
found  at  Radio  Shack,  with  a  slight 
modification.  The  RS  part  #273-102  is 
a  100  ]aH  coil.  'Fast  Charger*  requires 
a  47  |jH  coil  for  L1.  To  modify  the  RS 
part,  simply  unwind  half  the  windings. 
scrape  off  the  protective  enamel  coat- 
ing  from  the  er^d  and  re  solder 
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hand-soldered  anymore.  How  can  a 
wave -soldered  board  have  this  prob- 
tern  wtien  the  antka  board  has  been 
dipped  in  a  mo?ten  solder  bath?  Acty- 
ally.  most  cold  joint  problems  I've  en- 
countered have  been  on  wave-sol- 
dered boards.  Apparently,  the  heat 
sometimes  just  rsn't  turned  up  high 
enough.  The  small  parts  come  out 
fine,  but  the  larger  ones  sink  enough 
of  the  heat  that  their  teads  don't  get 
hot  enough  to  form  the  proper  bond. 
That  results  in  the  dassjc  "lead  slick' 
ing  out  from  hole  In  the  solder^  syn- 
drome. In  fact.  Ibis  problem  is  so 
common  I  recommend  checSting  the 
leads  of  big  components  first  particu- 
larly on  wave-soldered  boards.  On 
the  other  hand,  i  haven't  seen  too 
much  trouble  with  surface-mounted 
devices  (SMDs).  probabEy  because 
they're  so  small  that  Ihey  gel  plenty 
hot  enough  for  proper  bonding,  At  so, 
special  low-temperature  solders  are 
used  with  those  pads. 

Gets  Me  Hot 

Operating  heal  sometimes  can 
create  coib  joints.  I've  seen  anode 
caps  on  transmitting  tubes  actually 
lose  me  solder  where  the  caps  |oined 
their  wires.  I  don't  mean  thai  the  soh 
der  melted— it  actually  disappeared 
altogether!  The  cause?  The  heal  of 
the  tubes.  Or  perhaps  it  was  the  high 
voltage;  f  don't  know,  it's  also  possi- 
ble for  power  transistors  and  resistors 
to  fry  thelf  joints,  although  the  solder 
usually  doesn  t  disappear,  it  Just  gets 
dull  and  crumbly. 

Wiggle  It 

A  great  way  to  find  cotd  joints  is  to 
gently  wiggle  ihe  board,  taking  care 
not  to  get  shocked  or  cause  unwanted 
signals  to  enter  ihe  circuit  through 
your  finger.  The  best  way  is  with  an 
insulated  lool  of  some  kind.  For  small 
boards,  I  like  to  use  a  cotton  swab 
stick  with  one  end  cut  Off.  I  hold  the 
cotton  end  and  use  the  stick  to  press 


on  the  board,  pushfng  on  various 
spots  until  I  can  localize  the  reaction. 
For  bigger  assem&fies.  I  use  the  insu- 
lated end  of  a  smaJl  screwdriver. 

Does  it  work?  Sometimes.  Bui  of- 
ten, I  think  I've  found  the  righi  spot, 
only  lo  discover  much  later  on  Ihat  the 
real  troubie  was  nowhere  near  where 
I  was  pressing,  Unfortunately,  the  ef- 
fect of  leverage  sometimes  can  cause 
greater  movement  somewhere  across 
the  board  than  where  I  pushed.  I've 
had  seme  tremendoysly  frustrating 
times  wllh  that  sort  of  thing. 


works  at  Hrst  and  then  goes  wacky 
{the  usuaf  scenario),  get  some 
coolant  spray  and  start  spraying  parts 
arourrd  the  suspect  areas.  When  you 
hft  the  right  one.  you'll  know  it  be- 
cause Ihe  circuit  wilt  start  working 
again,  at  least  for  a  tew  mtnutes.  If. 
however  the  radio  mrs behaves  at  first 
and  then  settles  into  normal  opera- 
tion,  use  the  coolant  spray  to  make  it 
screw  up. 

In  some  cases,  you  can  also  make 
great  use  of  a  hair  dryer  If  you  al- 
ready have  one.  it's  cheaper  to  use  it 


"A  great  way  to  find  cold  joints 

is  to  gentiy  wiggle  the  board, 

taking  care  not  to  get  stiocked  or 

cause  unwanted  signals  to  enter 

the  circuit  through  your  finger/' 


Cracked  Up 

Not  all  intermittents  are  caused  by 
bad  solder  joints.  Tiny  cracks  in  PC 
boards  used  to  be  big  offenders,  but  i 
haven't  seen  much  of  that  kind  of 
trouble  in  awhile.  I  suspect  that  im- 
proved t^oard-making  techniques 
have  reduced  the  problem.  Still,  if  an 
intermittent  rig  has  been  dropped, 
and  you  can't  find  bad  joints,  suspect 
a  board  crack.  With  reasonably  sized, 
single  or  double-Sided  boards,  fixing 
cracks  isn't  hard.  But.  with  multilayer 
boards  or  the  very  fine  lines  you  are 
iikely  to  Hnd  in  a  modem  HT.  you  may 
be  looking  at  a  disaster. 

Going  To  Extremes 

Some  intermi Items  are  caused  or 
exacerbated  by  thermal  changes. 
With  cold  solder  joints,  changes  in 
temperature  can  resuft  in  a  connec- 
tion's going  on  and  off  again.  Also, 
some  damaged  sem  icon  duct  ors  can 
exhibit  the  same  behavior.  If  the  rig 


than  to  buy  coolant  spray.  Also,  heat 
will  sometimes  uncover  a  problem 
that  the  spray  will  miss.  Usually,  the 
added  heat  wfll  maJce  a  circuit  go  bad. 
unless  the  problem  is  one  of  those 
unusual,  reverse  types  which  gels 
better  when  hot.  Jusi  remember  thai 
you  don't  have  the  same  kind  of  pin- 
point control,  and  you  don't  want  to 
start  melting  anything,  which  is  a  real 
possibility  with  a  hairdryer  Neveruse 
an  industrial  heat  ^un— they  Ye  just 
too  hot 

So.  what  makes  parts  heat-sensi' 
live?  With  tramsistors.  cracks  in  the 
semiconductor  substrate  or  partially 
disconnected  internal  connecting 
wires  can  do  it.  With  IF  coils  and 
such,  its  usually  a  bad  solder  joint  in- 
side, where  the  tiny  cotl  wires  join  the 
form's  leads.  Now  and  then  an  actual 
break  fn  the  wire  can  do  it^  because 
the  ends  touch.  It's  rare,  though.  Re- 
sistors and  potentiometers  can  have 
tiny  cracks,  and  they  can  be  very  hard 


to  firKi,  because  they  react  both  ther- 
mally and  physically  when  you  Hex 
the  lx>a/d. 

Finaity,  always  check  swHches  and 
relay  ooniacts  lor  intermittents.  Any 
time  you  pass  a  signal  ihrough  a  me* 
chanical,  unsoldered  connection, 
you're  looking  for  trouble^  Relays  are 
big  offenders. 

Well,  I  hope  you  don't  have  night- 
mares from  thinking  about  intermit* 
lentsl  I  know  I've  had  plenty  of  them. 
Now,  let's  look  at  a  letter: 

Dear  Kaboom, 

I  have  a  big  Junk  box  wiih  lots  of 
different  kinds  of  parts  from  old  ra- 
dios, TVs  and  even  a  radar  detector. 
UnlOftunately,  many  of  these  poten- 
tially usehjf  goodies  don't  have  stan^ 
dard  markings  like  2N  or  2SC.  Are 
there  any  publications  which  could 
cross- reference  the  odd  numbers?  Al- 
so, are  there  any  books  of  technlcaf 
data  for  transistors  and  ICs? 

Signed, 
Electron  Wandefer 


Dear  Electron, 

Many  of  your  parts  probahty  have 
•standard'  numbers  you  don't  recog- 
nlie.  There  are  various  systems  in 
use  throughout  the  world,  and  some 
don't  show  up  here  in  the  USA 
enough  for  us  to  become  familfar  with 
them.  Check  with  an  electronics  sup- 
ply house,  either  localEy  or  via  cata- 
log, and  you  should  be  able  to  get 
some  cross-reference  books.  But  be- 
ware: Some  parts  are  marked  only 
Wllh  "house  numbers^  which  are 
made  up  by  manufacturers  for  their 
internal  use.  There's  no  book  which 
can  help  with  that.  As  for  technical 
data  books,  Motorola,  Tl  and  all  the 
other  big  manufacturers  sell  them, 
and  having  a  few  Is  an  absolute  must 
for  serious  expertmeniattcn  or  trou* 
bieshooting. 

Until  next  lime,  73  de  KB1 UM, 


HIGH  POWER  RF  SWITCHED  PREAHPS 


ModeM46 

$165 

Model  1460S 

$165 

Model  440 
$179 


Model  146 160W  2  Meters  19db  Gain  .7Sdb  Nf 
Model  1 460S 160W  2  Meters  I9>db  Gain  JSdb  Nf 
Ibdet  440  70CI11 1 0OW  t6db  Gain  JSdb  m 

Atl  preamps  have  helical  filters  to  prevent  out  of 
band  mtemiodulation  in  the  receiver.  Mode*  146 
(xivers  the  eniire  2  meter  band-  Model  t460S  is 
of  very  narrow  bandwidth  and  would  be  suitable 
for  SSB.  Packet,  or  Satellite.  Model  440  is  factory 
tunable  from  430-440  MHz  or  440-450  MHz  per 
customer  request.  Alf  models  are  powered  with 
1 3 10  20  VDC  and  are  mounted  at  the  antenna. 

AMPIRE,  fNC, 

10240  NATHAN  UNE 

MAPLE  GROVE,  MINN  55369  612^25-7709 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Caff  Us  Fbr 

Prices  &  Great  ServlCB 


TOLl  FREE  OMIER  UME   t -600-344-31 44 


THE 


CHNTl^R 


SALfiS  AMATEUR  RADIO  <UiULL 


FAX|5^2)647-«CKr7 


Subscribe  to 

73  Amateur  Radio  Today 

Call  800-289-0388 


BAHERIES 

Nickel-Cad mjum,  AlkaUne.  Lithium, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO 

7344TETIVARD, 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  608-643-4439 


CIRCLE  1 14  ON  REAOCJt  SERVICE  CARD 
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Ninnbef  24  <hi  yout  Feedback  carcT 


^^m  ^^  HlflnDef  24  on  your  heeaoa^ 

73  INTERNATIONAL 


Arnie  Johnson  NIBAC 
43  Old  Honr^estead  Hwy. 
N.  Swanzey  NH  03431 

Notes  from  FN42 


The  June  ARRL  VHFAJHF  contest 
was  held  tesf  weeHeod  (June  4-5).  Th^ 
has  become  one  ot  the  fun  hBnt  wsek' 
ends  in  the  Keene.  New  HampsMrs, 
area  through  the  years.  We  try  to  come 
up  with  a  respectatjfe  score  with  our 
Ufnit&d  efforts:  6rTt,  2m.  and  70cm  (S^ 
and  CW)  artd  223  5  MHz  FM.  Evert 
though  this  year's  iotafs  wem  down 
from  past  years,  we  had  a  good  time, 

VHF/UHF  contests  can  t^e  a  lot  of 
fun  even  if  you  only  have  one  band.  We 
heard  many  operators  operating  FM 
simpiex  front  hifitops  or  mountaintops 
with  fust  their  mobtle  rsdios  and  anten* 
nas.  Pfus.  fimny  of  those  qpe^tors  cp- 
erated  for  just  a  tew  hours  to  give  oth- 
ers a  point  or  two.  ft  was  afso  amazirrg 
just  how  far  you  can  hear  an  FM  sirn- 
pteM  signal  if  good  kx^tions  are  avaii- 
able.  One  that  I  remember  was  on 
223.5  MHz  from  the  New  Jersey  area  to 
US  in  New  Hampshire,  and  we  w^re  us- 
ing an  omni  antenna,  no  beam,  and  an 
iC'37A,  no  amplifier. 

Don't  ist  iack  of  eQuipmenf  keep  you 
from  ^ing  it  a  try. 

Another  fun  ham  weekend  takes 
place  every  June,  nameiy  Field  Day — 
wNch  this  year  took  piacs  on  June  25- 
26.  This  is  another  kind  of  event  for 
wivch  you  dont  need  a  kjt  of  sophisti- 
caied  equipment  to  have  a  good  time. 
You  can  even  operate  from  your  own 
QTH  if  you  dor}'t  want  to  get  invotved 
with  emergency  power.  I  know  of  msny 
who  fee/  it  is  the  most  enjoyable  event 
of  the  year,  taking  their  low-power  HF 
rig,  a  wire  dipoie,  and  car  battery,  and 
making  a  iartuiy  camping  weekend  out 
of  it.  As  you  can  imagine,  many  otfwf 


campers  show  up  to  ask  what  the  ham 
is  doing:  some  stick  around  to  find  put 
about  ham  radio,  others  just  wsii<  away 
shaking  their  heads. 

However  you  do  it,  Field  Day  can  be 
a  great  amount  of  fun  wtth  a  tfunch  of 
your  friends. 

i  revived  a  great  letter  today  from 
Gerard  Paquette  VE2AW.  with  an  en- 
ck^6d  QSL  card  confirrmng  an  FM  ctw- 
tact  with  a  high  attitude  weather  tm^oon 
repeater  launched  from  Hawkesbury. 
Ontario.  Canada,  on  30  October  1993. 
Mine  was  just  one  of  approximately  500 
two-way  contacts  made  to  Gerry  by  ra- 
dio amateurs  In  the  United  States  and 
Canada. 

This  contact  was  made  with  a  radio 
wif^  an  output  of  ai>out  15  watts  into  a 
f  4-eteme/tf  tiorizontal  beam,  if  you  con- 
sider that  the  battoon  repeater  was 
probattyasing  a  vertically-pr^anzed  an- 
tenna, I  feel  very  lucky  that  it  ev&n 
heard  my  horizontal  stgnat. 

If  you  have  any  questions  to  ask  of 
Gerry,  or  maybe  even  some  monetary 
support  to  Offer,  contact  him  at:  A/S 
Gerant  Paquette  VE2AW  390  ru&  Hud- 
son, l\4cMastervitte,  OC  JBG  SC3. 

UntU  next  month,  73  de  Arnie 
NfBAC. 


Roundup 

England  [InformatKtn  from  Ted  Mefi- 
no^  K1BV,  The  KtBV  Direaory  of  DX 
Awards.  HCR  tO-8ox  &37A,  Spotford 
NH  03462}  From  Fred  Hand  scorn  be 
G4BWP:  ''I  a/n  happy  to  inform  you  of 
my  appoinlment  as  Radto  Society  of 
Great  Britain  (RSGB)  HF  Awards  man- 
ager. All  applications  for  RSGS  Awards 
(except  IOTA)  should  now  be  sent  to 
me.  Some  very  old  in  formal  ton  exists 
and  several  award  managers  still  re- 
ceive mail.  I  hope  the  RSGB  pro* 
gramme  will  now  enter  a  period  of  sta- 


bility in  its  managemenil 

"I  also  acl  as  the  hfational  QSL 
chedcpoint  for  UK  appilcattons  for  over- 
seas awards,  where  lh(s  is  an  aa^pl- 
able  methodr 

An  information  package  of  the  latest 
RSGB  HF  Awards  is  available  from 
Fred  Handscombe  G4BWP  for  £1.50. 
$3.00,  or  5  IRCs  to  cover  airmail 
postage.  Fred's  address  is:  Fred  Hand- 
scombe  G4BWP,  RSGB  HF  Awards 
Manager.  Sandhoim.  Heath  Farm 
Road.  Red  Lodge.  Bury  St  Edmunds. 
Suflolk.  IP28  8LG.  England, 

Switzertancf  From  ttfe  fnternalionat 
Telecommunication  Union  Press:  The 
rru  Council  adopted  unanimously  on 
May  to,  1994.  a  resolution  autKKizing 
ihe  Government  of  National  Unity  of 
South  Africa  to  resume  its  full  partlcipa- 
lion  in  the  conferences,  meetings,  and 
aciivlties  of  the  Union  wHh  Immediate 
effect-  The  Chairman  of  the  Council,  Mr. 
Souieymane  Mbaye  (Senega!),  in- 
formed the  entire  memDership  of  ttie 
Union  the  sarne  day 

Tlie  CounciL  is  the  management 
bcKiy  wtilch  meets  once  a  year  and  acts 
on  b%ha\i  of  the  Plenipotentiary  Confer- 
ence wher>  the  latter  is  not  in  session^ 

The  tTU  Plenipolentrary  Confer- 
ences had  successive fy  adopted  reso- 
lutions ^n  1973,  1932.  and  1989,  which 
excluded  the  Government  of  the  Re- 
publEc  of  South  Africa  from  the  Plenipo- 
tentiary Conference  and  from  all  other 
conferences  and  meetings  of  the  Union. 
Resolution  12  adopted  in  1989  by  the 
Nice  Plenipotentiafy  Conference  had 
provided  for  the  continued  exclusion  of 
the  Government  of  the  Republic  of 
South  Africa  t^til  the  eltrrunatkHi  of  the 
apartheid  policies. 

The  most  recent  developments  in 
South  Africa,  culminating  in  the  holding 
of  the  first  free  democratic  elections,  led 
the  Council  to  considof  that  the 
apartheid  policies  had  ended  and 
hence  to  decide  to  repeal  Ftesotution 
12. 

The  next  Pjenipotentiary  Conference 
will  be  held  \n  Kyoto.  Japan.  Septem- 


berOctober  1994.  For  further  intocma- 
nm.  write  to:  internalionaJ  Teteconmna- 
njcaijon  Unioi>,  Ptaoe  des  Nations,  CH- 
1211  Geneve  20.  Switzerland.  Tele* 
phone:  National  (022)  730  5111;  Inter- 
national +  41  22  730  5111:  Telefax  +41 
22  733  7256, 

Taiwan  Letter  from  Bolon  Lin 
BV5AF:  Some  information  for  your  rei- 
erence:  BVIOSAT— IVIay  15-22,  For  Tai- 
wan AMateur  SATeliite  AssociatlOfk 
(TAIVISAT):  QTH  Changhua  500.  IWld- 
Taiwan  area:  QSL  via  BV5AR  PO.  Box 
3S,  Changhua  500,  Taiwan. 

BVORI— June  120  5  for  Roiary  in- 
ternational 1994  Convention:  QTH 
Taipei,  Taiwan;  QSL  via  CTARL  Bureau. 
RO.  Box  73,  Taipei  100.  Taiwan  and/or 
PO.  Box  93,  Taipei  100.  Taiwan. 

BV5EV,  Handier/Operator:  Linda  Lai, 
YL  student;  QTH  Changhua  500.  Tai- 
wan; QSL  via  Glarl  Bureau,  P.O.  Box 
73,  Taipei  100,  Taiwan.  Bolon  Lin, 
BV5AF  P.O.  Box  93,  Taipei  100,  Tai- 
wan. 

Turkish  Republic  of  Northern 
CyprusAJSA  Letter  from  tgor  Zdorov 
KUOJ:  The  Turkish  Republic  o(  North 
Cyprus  (TRf^JCj  cetebrated  its  lOlfi  an- 
niversary jn  1993,  In  1992,  after  a  lam 
authorizing  ham  radio  there  was 
passed,  the  Telecommunications  Ad- 
ministration of  TRNC  issued  the  first  li* 
cense  to  1B1NCC,  Northern  Cyprus 
Club.  After  that,  four  permanent  licens- 
es to  local  hams,  1B1AA,  AB,  AC,  and 
AD.  were  issued.  UnfortLrnaleCy  1B1AC 
passed  a^ay  in  the  summer  of  1993. 
Nevertheless,  ham  radio  in  TRNC  Is 
gainmg  its  momentum.  In  1993. 
1B/DK7ZZ  was  on  the  air  for  two 
weeks,  followed  by  rny  almost-Ihree^ 
weeks-long  operation  as  1 B/KU0J  in 
December.  Because  both  1B1AA  and 
1B1AB  were  overseas  on  business  at 
that  time,  and  IBIAD  was  using  mostly 
phone,  I  put  my  emphasis  on  CW  and 
made  about  10.000  QSOs  on  alt  HF 
bands  10  through  160,  including 
WARC,  Over  50%  of  my  contacts  were 
with  state-side  hanns. 

tr>  March-April  of  1994,  Bafdur 


^  New  to  Packet? 

"=5  Have  Doubts  About  Your  Settings? 
-:  Which  Software  Works  Best? 
oWIII  My  Rig  Run  9600  Baud? 

Find  Answers  in 

Packet  Power  ! 


This  c)(du<:iv£  pubfication  is  full  of 
pnctiCjil.  in.^tmily  usable  tip^  and 
lectinsques  -  all  presented  in  a  r« taxed 
■nd  friendly  formiL  Hands-on.  «q^by- 
Kief)  tutorial  ^nj  AHick^i.  <^uc}i  m: 

•  opTimiziftg  yt)ur  i^yjftrm  seningi 

•  how  weak  xrgnats  ftmt  up  neiM'r^rks 

•  h/j  V  t/itler  hgui  wvrk  fNHierforpuckei 


3  24  monihs  o\'  Packet  Power  lor  $  M 
n  Twelve  momhs  of  Packet  Power  Icr  S  20 
D  Six  month^i  t>f  Pacltei  Power  for  $  12 

specify  ilLii  siTic  0S  cr  5,25  wd  Illi  m  !1J>  vunb  wftwctittdoa  ocdcr). 
lilitkrctaeGliDF^Lktfiftnbrct   TcuincndoitijkdJfVZ.^  ittteuletltt- 

Packet  Fowrr  *  PO  Box  189  •  Buj-lecvo,  TX  70B7J 


i 


THIS  MONTH  S  GOODIE  FROM  THE  CANDY  STOflE 
lKFJSr*O00TM-a2AT 


^ 


£5 1  m  I  Tar  SavJ  ngt  on  AEA,  Ic&fti ,  Aslr  &n ,  V  a«iu, 
Cnjsncraft,  Allnto.  Elc.  All  L.T.O. 
KENWOOD  1>i-315A  (340.0 

Ovflr  ^i);iL]  Ham  iltmi  In  Slock,  ai\  Prmss,  Caah  FOBPfastoh" 

More  &;■  '    .1    I'l  HAW'ADS.Ljooking  Foi'  Stirrmtbin*]  Nat  Listed?'?' 

Call  at  Wt\ie    i  c  t^iv4?  time  ajtd  rnoney.  havi3  tl^a  ''^^Od^l  nunnhsf  r&Adv 

Call  Today  (208)  SSS-QBao 

ROSS  DlSTRtBUTING  COMPANY 
70  S  St*te  Street  Predion,  Id.  63S^ 
Houra  T»# 'Fri.  »^  ^  9-2  Mofidavi  C36jg<jSgT  ft  Sun 


CIRCLE  254  OH  READER  SERVICE  CARD 


CABLE  T.V.  CONVERTERS 

Jerrold",  Oak,  Scientific  AilanUc,  Zenith,  d 
many  others,  "New"  MTS  stereo  addon: 

mute  St  volume.  Ideal  for  400  &  450  owners, 


1-800-826-7623 

B&BINC.  ■ 

3584  Kennebec,  Eagan  MN  55122 


4flytecraft^  sfz 

Indoor  Multibaiid  HF  Antenna 

Work  all  7 1  [[^  t>and^  between  40  And  10  mciErsI  •  Adjust- 
abki  ht:i|iht  bcl  wcbd  T  and  1 2'  for  use  between  flEJor  and 
c^jlbigH  Diiimaniles  to  3';4".  f  tirt'jil  for  outdoor  use  ulnoj 

•  Top  quill  iiy  conslruction  -  bright  6f}63-l  Si^  alurr^tnum, 
fiberglass  center  section,  heavy -duty  B&W  center  coll^ 
statnlesi  &t«;1  hxrdwv^  •  Wpcti  imlJ  iodide  most  build- 
ings. •  Antcnnu  arc  cooipkic  -  use  ypur  own  luncr. 
truisnuldit,  or  L- net  work  to  tnaich  Ui  yiTur  innscdvis. 

•  C&cs  ihort  cpunttrpotse  -  no  ground  needled.  •  Sets  up 
■ltd  disnLUAlei  easily  and  quickly.  •  Crnnpkle  in&iruclions 
supplied  •  DONT  ki  uitennm  rrsUlclJoDs  or  JnibiliLj 
lo  instjil  vit«nnji5  keep  you  off  the  air* 

ScDtt  Check/  $  Order 

to:  FLYTECRAl-T* 

P.a  Bos  3141 

Siffll  Vsltey 

CA  93091 

S00-45«.I273 

for  Visa/MC/lnfo 

M-F  9A  5P  (PT) 

Dealer  Lnqutrjefi  lAvhed 

For  75/SCl  indoars,  i^iic 

ourSF2-75Helic*L 

$129.95 +  S1QSJ11 


Enjoy 
Your 

QSO'S 

with 

SFZ 


CIRCLE  233  OH  READER  SERVICE  CARO 


CIRCLE  21  ON  n£AD£R  SERVICE  CARD 


CIRCLE  251  ON  READER  S&HVICECARD 
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LI||/^P  100  PAGE 

nUUC  CATALOG 

Communications  Receivers 
I  Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

NTs  and  Mobiles 

Amateur  and  SWL  Antennas 
"  Accessories  and  Parts 
"  RTTY  and  FAX  Equipment 

Books  and  Manuals 

This  catalog  includes  prices! 

Send 
S1to  ^ 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynotdsburg,  OH  43068 

Tel.  614  866-4267 


is  Your 
Shack  Grounded? 


1/8"  X  Iffi" 
110  Copper 


1/ 


Ground  It       -t 


Sotid  Copper  Buss  Stainless  Stoei  Hardware 

Grounding  Stud  Every  €  Inches 

Top  or  Back  tnstanatiort 

Ground  atl  of  your  equipment  chassi&'s  to  a 

single  earth  ground  in  one  easy  instattation. 

Money  bact(  guarantee-t  if  not  satisfied! 


-f  $3.50  s&Heach  2  ft $11.95 

Msii  t^eck/money  order  to:  3  ft $1 6 -95 

J.M.S.  *«•      *21.95 

35  Hitrtop  Av«.,  D€pX.  7 
Stamford,  CT  06907 


Custom 
Avaitabl^ 


J.  Martin  Systems 


CmCLE  26  ON  READER  SERVICE  CARD 


PacketPeT 

For  Windows 


PC  Terminal  Software  For  Your  INC  I 

•  Use  up  to  4  TAPR,  KAM.  MFJ, 
PacComm  or  PK66/232  type  TNCs 
in  any  combination  simultaneousiy 

^  IVIuitipie  Connect  Support,  Logging 

•  integrated  Text  Editor  /  Viewer 

•  Binary  FiJe  Transfers  with  Ctiat 
*/  ANSI  Coior  Graphics  Support 

•  IVIacros  S^  User  Definable  Menus 
*^  Selectabie  Fonts  &  Colors 

•  User  Manual  &  1  mb  of  Online  Help 

$49.95  +  $2-90  Shipprng  a  Handling 
Florida  residents  add  sales  tax. 

Please  Send  Check  or  Money  Order 
and  your  Aniateur  Call  Sign  to: 

Chuch  Harrington  Software,  tnc, 

1565  Brazilian  Lane 

Winter  Park,  PL  32792-2309 

(407)  679-901 7 


CIRCLE  3S5  ON  READER  SERVICE  CARD 


your 
Computer  &  Radio  Equipment 

HAMSURE  coverage  foffows  your 
equipment  wfrerever  you  take  it  Theft 
from  vehicles^  earthquake,  water  damage 
and  all  other  hazards  tncluding  surges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
Premiums  stati  at  $50.00  per  year. 


at 
Stoesser  &  Vazzando  Ltd. 

800-443-6242      708  -  349-0514 

Great  Circle  Bearings  Included 


CIRCLE  7a  ON  READER  SERVICE  CARD 


C.P.I. 


Dealers  for  Kenwood,  Yaesu,  Icom, 

Cushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astron,  MFJ, 

Hustler,  Ameritron,  Larsen,  ARRL, 

and  more... 
Service  is  also  available. 

Get  your  best  price 
then  call  us  LAST!! 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Street 

Midvale,  IH  84047 


CIRCLE  156  ON  READER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


^ow 


ELENCO  •  HITACHI  •  B&K  PRODUCTS 
GUARANTEED  LOWEST  PRICES     . 


^  TO  ORDER 

5       CALL  TOLL  FREE 

I^SOO  292-7711 
1-600-445-3201  (Can  J 


AFFORDABLE  -  HIGH  QUALITY        ELEMCO  OSCILLOSCOPES 
2  YEAR  WARRANTY 


Hitachi  Compact  S&ries  Scopes 


V-52S-  50MHI,  CursofS 


STANDARD  SERIES 

3-1325  tmHz  5349    S-1J4C  -IdMH;  S495 

5-1365e0MHzSB49 

Features ; 

■  High  Lumininct  e"  CRT      ■  TV  Sync 

■  1mV  Ssns-itiyity  V3 -xtKlCi  Probes 

■  X-V  O^s'atiDn  ■  Dorr^leiG  Schematic 

■  Voliage,  Timi,  *  Friqjency  ditfenenDS^  displayed 
on  CAT  thru  ]h&  US&  oi  cufSa'S  iS-1365  oniy) 

■  ?\ut  much,  mucr.  mote 


S- 1 330  25MHz  S449    S- 1 345  -tOMHs  SS75 
S-l36DaaMHzS775 


V-S^a  -  SQlJHi,  DeEayed  Sweep  . 

V-53S  -  5-QMH2.  OC  OlJs&t 

V-42S  -  iOMHj.  DC  0!l£#l 

V-252  -  £OMHr.  DC  Oliset 

V-65i]  -  SOMH2,  Dual  Tracfl  , 

V-665A  -  eOMH2,DT,  'HiCutSOf  

V-iflcQ  -  IQOMHi.  Dual  Tfaofl 

V-lOeSA  -  HXJMH?.  DT,  wycurS&f. 
V-t085  -  lODMHz.  Qt.  w/eur£6i' 


_$^Z5 

,,„  $^a5 

-^575 

$S49 

5695 

_$  1,375 
_  $1,449 
_$  1.549 
_  $1 ,695 

$S  J  ^5 


e&K    OSCILLOSCOPES 


^OIuCHz  Dual  Trace 


Fealu^ei: 

M  DfrlayeO'  ^vraep 

P  Automatic  B»am  Findsr 

■  Z  Am  Modulalion 

■  Buitl'in  CsmponintTes^ 
B  PJusi  all'  ih«  tenures  pE  tue 


.1369 
.5.5:19 
.S749 


B  Dual  time  bas4 
■  liiuminaiafj  i.iLernal 
g^igfjicuiff 


21  ?0  - 

£l£5  -  3&MHz  Pelayed  Ewesp. 

1&41E  -  40MHz  DyaiiTrac^ 

£1  &[>  -  eOMH^  Duat  Trace.  Ddayed  ^ttrnp. 

Dual  Time  Base £&4fl 

2t9Q  ■  1OOMH2  Tnfee  Trac&Oual  Time  Baso, 

Delayed  Swesjp  Si  ,373 

2Z22A  -  £OMHi  j"  SOMS^s  Storage SB€3 


Digital 
Muhlmeter 

EDM-&39 

$175,00 

iQPlurti-  av^Ealsfe 
ir»Ei 'Secacift 


Digital 

Multlmeler 

DVM^3a 

$33.95 

11  pLTiCtiens 
iMiih  Casfi 


3-3/4  01^1!  Multimeter 
$139.00 

*fi.1%DCVjiccy 

■  A^ialog  ba.'  graph 

«  Auld'HljnjfiL  ranging 

iXnaa  cfKjrta  iCD  tliaplay 

•  Ca|iacita/n;&  rr^-as. 

■  Ttmpe^arture  pri^jje 


Digital  Capacitance 
liletef 

CM-15SS 

$49.9S 

tinjffi.1prE&2Q,e[>C-jii 
*3-ij'£Digh  LCDrE^dDui 


wilh  i^il  indicalar 


«51 


:% 


DEgital  MuJIimeterKit 

with  Training  Cou^rse 
By  Elsnco 

.T;  $49.95 

"T  -  Full  I'jncft;*  3*  Ranges 

)!ira  large  display  -  ideal  sdv^oi  prgjed 
H-2G«MA?seinbled}S^5.D0 


Digital  LCR  Meier 
$79.95 

^  f-li*^  Digis  LtlQ  Display 

ilndudlance  IpMttaooH 

3^e5t9l9rKS  ,1£1  tfi  20MQ 

*  CdpSCHanc?  .ipl  Lc 


Frequency  Countar 
$225.00 

i  Criqil  LED  di&^ldv 
*  Wide  n^asuring  range 
■-•;*i;'  i  hi;gh  sshsili'^ly 

«  D^ta  hold  lunctiC'R 

•  Inpijl  impedanciia  *Un  sr  ^H 

*  10:1  Irtpm  ii:e[^L'a:lon  lurcticri 


FuncllooGeriefalor 

FG^eOl 

$149.95 

■sine  HiMafi'e 

Fria  rang^ 

a.2Wi  1Q  2MHi 


FLUKE  MULTIMETERS 

CAM  Mf^cleLK  AvciJIabiB  CdN) 
'$C«peniBlersi 


M0d«JS6 
M-!3dMS97 
ID  Series 
fjiodeJ  10 


Si  ,549.00 
S  1,795.00 

$62.95 
$B4.$5 


70  Series 

Mode.-  70l!l 
klQdfl^  7711 
Modei  7gil 
60  Series 

Mddd  £7 


Ji'7&.M 


FM  Receiver  Kit  &  Training  Course 


ARZrJE  Built 


ldi-11  rniii^g  4id  r^r  iif^infttfj 
«  COvrn   SPir^  J  fflttsr   I  liJ- 
*  Dujl  coJiversiDn  suE-errELfrdyni 


«  • 


-      ^^^ 


hi"   I'B^lhi'B 


$34,95  A8^^fB^KP^ 


Butan&  Soldering  Injn 


!"«{]  tads  in  Bno' 

Pt[it<Lt,  pan3ti\t  ICDl 

lar  heUlMfisii  mt  ncnnjeiios 


I^QTIP    #7910 
S24.95 


iU  Heftz  EMF  PfDb« 

MP-I 


559,95 


TeLep^on^  Kit 
PT-223K 

$14.95 


AviiliMi 
AfSMiMtd 

115.15 


TransfstorRadFO'Klts 
wim  Tralnbg  CourH 

AM/FM  l^dio 
U&dlslAM/FM-1Q8  ^^.95 

AH  Radio  Xlt 

MadalA.\l-55^  519.96 


■wS•Tl.•J^J^^  'Jo«'»: 


i^ 


Funoticr  Generator 
Blox 

Bjf  Efenco 

$29.95 

Kii  m-9^ 

Square  wa^e 


Slrw,  "rianple, 


T^F^phone  Llr-a  Analyser 


Ki[TT-4I>DK      519,9? 
AsMJnbled  17^400  S26.9S 


Learn  to  B jiid  and  Program 
Computers  wUli  this  Kit 


By  ElencD 

$129,00 


Rom  KTEtcl"  ypii  build  a  ctfip'Ne  sys 

t€1i.  Our  Uicrg-M^&lBr  tr^irMr  Lcacties< 

yau  50  wma  ifiStJ  RAMs,  HOMs  ami  rmi  l  bijli  qualiij^  tixJM  in  a  higli  kt- 

Q  BQSS  nicropnscflssor.  whicn  uses    pact  carrying  casa  which  ifv 

sinri.a''  ruadi.ie  liarvjuagE  as  IBM  PC 


Electronic  Tool  Kit 

TK-IOM 


A  fiale^s^^  drgani£&'  :Dil  kil 
al  aHO'adbld  P^ceJ  :n"\udeB2S 


dudes  acoekei  ^armeier. 


DigttaL' Analog  Trainer 

Campletf  Uini-Ul)  For  Bjilding,  Testing, 
Prolot^ping  Analog  a  red  DiQiLal  Circuits 

XK-i25 

Kit  XK-525K 
%^2B35 


a  buiJlHr*  p.Jwflr  lupp^S  IndiidflS  ii  <Mn=aan  goner- 
4li:r  viilh  dMliru&j^r^  utflaMS.  i-n^.  tnar^uz', 
$quar(  wavt  ImTii.  All  (Xrwer  j^DCKe»  .are  rtigu 

'SABd  ard  pi'C'tEHited  agsnsi  ^cn-li 

Tha  c^it  cBfi  ir^iudie  3  Ml  1^  pf  tEois  ^hd  •^\sfybt 
at  ygiir  diDba. 


ViJE  WJLL  NOT  BE  UNDERSOLD 

UPS  $H!PPINQ:  48  'STATES  5»,=  OtwEflS  CALL 

IL.  RES  add  7.75*,  T AS 

PftOBES  IWCL  ALL  SCOPES  i.  METERS 


CS.S  SALES  lf4C. 

1235  ROSEWOOD.  DEERFSEID,  1L  G0015 
FAX;  70<3-&2O-O&a5  •  (7l}e^  541  ^07 10 


[kknf^iCBtfTI 


15  DAY  MONEY  BACK  GUARANTEE 
FULL  FACTORY  WARRAMTV 
WHITE  FOR  FREE  CATALOG 


CIRCLE  164  ON  READER  SERVICE  CARD 
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t6/DJ6S[  was  on  the  air  for  a  while, 
and  I  ppovided  Eric  NICYA  with  the  into 
on  getting  1B  license  procedure,  his 
IB/NICYA  opefatiofi  pending  in  April. 
By  ttie  way.  I  wouW  no^  fTe<axnmef>d  dry- 
ing a  1B  operaSon  without  a  license,  I 
surely  was  glad  I  hiad  mirte  when  the  h> 
cal  police  came  and  asked  about  my 
antenna  ^ 

Upor*  my  retyrn  home,  I  read  that 
Cliff  KR4M  had  tabled  his  petiliOfi  in  fa- 
vor of  TRNC  recognition  by  DXCC,  as  I 
found  out  later,  for  very  unfortunate  per- 
sonal reasons.  Alter  discussing  this 
matter  with  Ctiff,  I  filed  my  own  petition, 
which  was  received  by  DXAC  on  2-2* 

Recently  I  made  presentations  to  DX 
Associations  of  six  different  states  (TX, 
OK.  KS.  MO.  lA.  urn,  at  which  I 
showed  |f)e  slides  of  my  1 B  operation 
and  dscussed  my  petition.  The  reaction 
was  overwhelniingly  positive:  a  few 
questions  were  asked.  \>u\  no  opposi- 
tion was  encountered.  1  do  acknowl- 
edge, however,  the  existence  o1  sonie 
opposition  among  hams  agalnsi  TRfsiC 
recognttjon  by  DXCC  and  I  will  keep  ad- 
dressing their  arguments  as  soon  as  I 
become  aware  oJ  such. 

I  am  glad  to  see  that  even  the  oppo- 
sition  agrees  that  DXCC  criteria,  like 
" ,  *  *  society  united  together,  occupying 
a  definite  territory  and  having  a  definite 
population,  politically  organized  and 
controlled  under  one  exclusive  regime, 
mainlaining  a  standir^  ariny,  cusioms, 
currency  and  stamps'  are  met  The  foi- 
lowtng  is  my  resporrse  to  tt^e  arguments 
I  have  come  acr^^s  latelyi 

•Authorized  Use  of  ITU*assigned 
Call  Sign  Prefixes.  AJter  declaring  its  in- 
dependence, TRNC  was  left  without 
JTU- assigned  prefi^ces,  since  the  Re- 
public of  Cyprus  (South)  kept  total  con- 
trol over  their  usage.  When,  almost  10 
years  after  TRNC  declaration,  a  law  au- 
thorizing amateur  radio  In  TRNC  was 
passed,  the  Telecommunlcairon  Admin- 
lalratlon  of  TRNC,  to  avoid  any  addition- 
al problems  with  their  southern  neigh- 
bor, adopted  1 B  as  a  prefix,  not  used  by 


or  assigned  to  any  oountry  Several  cas- 
es set  a  prerogative  for  U^is.  such  as 
1 A0.  1$.  SO.  FS,  all  of  whteh  are.  by 
tf^  way.  recognized  by  DXCC  as  sepa- 
rate countries, 

•The  ability  of  "engaging  in  fofeign 
relations — including  capacity  to  carry 
out  Hs  obligations  under  international 
law  and  applic^le  international  agree- 
ments." TRNC  is  actively  repaying  its 
foreign  aid  loans  (annual  payments  bal- 
ance rise  Is  about  14%),  and  has  trade 
relations  with  more  than  60  countries, 
Including  U.S.A.,  Japan,  and  UK.  It 
stimulates  foreign  trade  by  liberal  tax 
concessions^  establishing  a  free  port 
zone  in  Famagusta.  free  exchange  of 
foreign  cunency/stock.  and  controls  for- 
eign investment  policy.  Jt  provides  (and 
pays  kji)  postal  service  to  any  country, 
telephone  and  other  communications  aJl 
over  the  world,  and  is  an  observer 
member  of  International  Islamic  Assod- 
aton. 

•Low  level  of  diplomatic  recognition 
is  the  result  of  failure  of  tfte  U,n;s  in- 
cor\si6tenl  attempts  to  resolve  the 
Cyprus  problem  in  more  than  three 
decadeSn  and  should  not  be  held 
against  TRNC.  Despite  the  official  diplo- 
matic recognition  by  Turkey  only,  acting 
as  a  responsible  member  of  the  interna- 
tional community.  TRNC  supports  rep- 
resentations in  10  countries.  Including 
Western  Europe.  Japan,  and  the 
U.S.A.*  where  it  has  two  consulates, 
one  of  which  is  accredited  to  ttie  U^f^.  in 
New  York  From  the  DXCC's  stanc^nt, 
the  fact  that  Horlh  Korea  is.  out  of  tf)e 
whole  Western  Bloc,  recognized  by 
Sweden  only,  0kS  nol  n^ke  ft  ineligible. 
Other  examples  may  be  given. 

•'Continued  talks  atX3ut  reunffTcatk>n* 
between  Greek  and  Turkish  Cyp riots 
are  purely  symbol ia  These  talks,  con- 
ducted through  the  U.N.,  have  not 
brought  any  progress  since  1 975,  and 
are  not  expected  to  bring  any  progress 
in  the  future.  This  opinion  is  shared  by 
TRNC  Consulate  in  Washington,  D.C. 
The  talks  are  basically  deadlocked  be- 
cause the  U.N.,  on  one  hand,  recog- 


nizes the  existence  of  TRNC  and  the 
rights  of  Turkish  Cyp  riots,  but  ort  the 
other  hand,  treats  the  Republic  of 
Cyprus  (Greek  South)  Government,  as 
the  sole  government  of  the  island, 
which,  in  lurn.  fails  to  acknowledge  tne 
rights  of  Turkish  Cyprsots,  Talks  on  re- 
unificalion  of  Germany  look  close  to  40 
years.  DXCC  did.  fiowever.  count  Ger- 
man Democratic  Republic  as  a  sepa- 
rate tor  over  17  years  prior  to  reunifica- 
tion, while  the  talks  were  going  on.  The 
Important  difference  is  that  the  division 
of  Germany  was  not  based  on  ethnic 
differences  and  was  not  initiated  by  any 
group  of  German  people  on  either  side. 
The  chances  of  the  reunification  of  the 
two  ethnic  commuf^ities  of  Cyprus, 
which  have  lived  separately  on  the  is- 
land for  many  centuries,  are  way  (ess 
than  the  chances  of  reunification  ol 
Bosnia  and  Serbia. 

And.  last  but  never  least  I  would  like 
to  stress  that,  after  my  recent  visit  to 
TRNC,  I  strongly  feel  that  this  country 
does  deserve  DXCC  fecognltlon.  [tgor 
Zdorov  KU0J,  5980  Anna  Ave.  ^306, 
MinneapQlis  MN  55432} 

AUSTRALIA 

David  Horsfail  VK2KFU 
PO  Box  257 
Wahroonga  NSW  2076 
Austmfm 

In  my  last  news  from  Australia.  I 
mentioned  how  the  Spectrum  Manage- 
ment Authority  (SMA)  was  overftauling 
!he  ficensing  scheme  (tor  al!  classes- 
business.  Amateur,  and  CB}  in  Aus- 
tralia. Combined  with  the  tong- awaited 
changes  to  tl^e  Amateur  Regulations 
scheduled  for  the  end  of  this  year,  we 
can  look  forward  to  some  interesting 
times  {remember  that  Chinese  curse?). 

The  new  Amateur  regulations,  fore* 
shadowed  almost  two  years  ago  and 
delayed  for  one  reason  or  another,  will 
mean  greater  deregulation  for  Aus- 
tralian Amateurs,  and  amongst  other 
things  will  allow  Novices  to  use  packet 
radio  (cunently  they  cannot),  permit  the 


code  less  Ximited"  Amateur  to  use  10m 
FM,  and  create  a  "Codeless  Novice' 
class  of  licence.  Ttiese  changes  are  ex- 
pected to  create  an  influx  of  people  into 
the  Amateur  Radio  Service,  which  is 
languishing  for  lack  of  numbers:  young- 
sters these  clays  are  nnoie  interested  m 
playing  with  their  conputers  than  talk- 
ing to  the  ottier  side  ol  tfie  world. 

With  these  changes  con>es  greater 
responsibilityn  and  there  are  moves 
afoot  to  make  ttie  Amateur  responsible 
for  resotvlng  all  cases  of  interference;  a 
spectrally -pure  signal  wilt  no  longer  be 
a  defence,  and  as  Australia  has  com- 
paratively lax  EMI  standards,  it  has  be- 
corne  a  dumping  ground  for  the  rest  of 
the  worid, 

!  atso  mentioned  in  the  tast  column 
the  madrvess  ttiat  seems  to  have  infect* 
ed  the  VK2  Diviskxi  dl  the  Wireless  in* 
stitute  of  Australia  (W1A).  Sanity  was 
eaepected  to  have  returned  at  the  Annu- 
al General  meeting,  but  no — the  elec- 
tion outcome  was  successfully  chal- 
lenged on  the  grounds  that  il  was  not 
(inducted  according  to  the  Articles  of 
Association;  the  Returning  Officer  was 
not  permitted  to  conduct  the  ballot, 
proxies  were  not  authenticated,  and 
several  dubious  Reports  lo  f^^embers 
and  "How  to  Vote"  guides  were  circutat- 
ed.  At  the  time  of  writing,  an  amicable 
solution  to  this  crisis  is  being  sough  I  r 
one  thai  does  not  involve  going  to  court 
and  subsequent  legal  bills.  A  fresh  elec- 
tion, conducted  by  a  neutial  third  party^ 
would  appear  to  be  the  preferred  op- 
IJOfi-  In  the  meantime,  it  would  appear 
ttrai  ttie  CMily  person  who  has  any  au- 
thority within  the  VK2  Division  is  the 
paid  Administrative  Secretary,  as  H  is 
generally  agreed  that  a  new  Council 
was  not  elected  after  all. 

Cheers  for  now,  Those  with  access 
to  packet  or  Internet  can  contact  me 
as  ^^VK2KFU  @  VK2AAB.SYD.NSW. 
AUS.OC  and  "dave@esi.COM.AU^  re- 
spectively Tm  not  sure  whether  all  mes- 
sages are  being  delivered  to  my  packet 
address,  so  if  you  don't  get  a  reply,  it 
means  that  I  didn't  see  iL 


Prcseotii]^ 


THE  FAMED  2  METER 

Also  the  ultimate  for  scanners  bcb  to  1300  MHz, 

A.  s.  A.  9209 

+9  db  Co-Linear  "MultiWave"  Base 
Station  Double  5/8  over  1/4  wave 
delivers  up  to  -i-9  db  gain.  All  fiberglass 
&  solid  aluminum  construction.  Fits 
masts  up  to  1-1/2".  2  Meter  Base 
Station  10'  length. 


$36.73 

+  S6  00  S^H 
(SCnES  5%  SALES  TAX) 
CHECK  IN  ADVANCE  OR  CO  D. 
ALSO  AVAILABLE  IN  220  &  440 


Model  9209 
+9db 


Wite  laOO-m-Mfti  M^B*acft.SC2Kri 


THE  KIFO 12  ELEMENT 
144  MHz  YAGI 


MW#  FOi;-T44 


Ain^tbjr  Net 


^LECWUCU.  SPECIFtCATIOHS: 

tFteie  Dfii- *  j^"^   >ldtg 

^^BPtam -ia  dB 

iaH4^arra         .,.,,<.,    -15 dS 

BWR ...*...,    llS^l!ypm 

FB  nilto  ...... . . , , . .  aa  dB 

Maximum  pcwff  .  .  SOOO  VitsQ* 

HPp*dsicB  50  ohm 

MECHANICAL  SPECfi^ldATKIKS: 

Length  , iTfl.  *n. 

Baoiin  . . .    l,3?ft'  flCel  T-6  Aiumrum 
Etivn^ntB   »...:»     Vi^  Mijmmum  rud 

Wln4  lUFvlvi} iao»  Mf%i 

Mut  ,       tip  io  7  ^ftamslv 

B&mw^i  ir^Hjla'DTi  Bmdk  OifcTii 

All  Sistnitsi  Sicft  NwtfMwt 

Cioax  ecfwwcior     .... ,  Mvpa 

Vi^bqm ^^fb 


AXSQ  AVATLASLe  IPQH  PSIRHMAflCE  YAGI  *HWHHAS  FOR 

POWER  P1VI0EFIS  __STACK]MO  niAMES 
Tropo^  W«k  Signal.  AVf.  EME.  OSCAR,  FH,  P9ci[*t,  Comttr 
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Add  se  UPS  SM  m  Mcti«<WQ,  Sa  west  <if 

PA  raslltenM  ^jM  $4L  ^^^b  ni#r..T  taVL 

CALi  ofi  wnrrE  for  ou=^  i^ew  catalog 


RUTLAND  ARRAYS 

X703  WflTren  St.  •  New  CynnbCFlancl.  PA  17Q70 

TntormattDn  £717}  774-^570  SprrVlOiKn  EST 

Ofllfirs  PhutiE/FAK  1^0 1>  53.6-3266 

DEALEN  IIVqUIRES  ARE  INV1TE[> 


CIRCLE  71  ON  READER  SeflVICE  CARD 


""^  The  Only  Matsiial  Tliat  Wffl  Adhere  to^ 
Polyvinyl  or  Vinyi  Outer  Coax  Jackets) 


Forms  aroyfid  arrd  seals 

odd-sfvapedftttings 

Non-c on tam mating  and  nort- 

conduciiva. 

Wide  ambi&nltemperalure  range 

Stays  flexible  lor  years  irtsurln^ 
molslu  re-proof  cennections. 
Rsusabie— quECk  disconnection 
and  resftalin^  with  same  material. 
A  must  f  0 r  sa  te  tlile  TV— 
microwave  wor)c. 
Hundreds  of  uses. 
Molstu reproofs  all  oonneqlions. 


WRAP 


COAt-SEAL  .     .  Thtj 


I 
I 


EVERY LNB  AND  COAXIAL 
CONNECTOR  NEEDS  COAX-SEAL 

(Trial  packet  for4conneclors-St.ooppci.^ 


UNIVERSAL  ELECTRONICS.  INC. 

455S  Groves  Road,  Suite  12    Coiuintui.  ON  4323Z 
Phoiid  (611)  ase-ieOS  '  t^AX  (E14)  fie6-1201 


CIRCLE  32  QJM  READER  SERVICE  CARD 


A 
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Never  Say  Die 

ContinuBd  from  page  4 

me  Into  amaleur  radio  was  OST  maga- 
zine. Our  school  iibrary  had  a  sub- 
scription, so  when  I  wanted  to  know 
more  about  amateur  radio  I  went  ro  the 
library  and  started  reading.  It  sounded 
like  fun.  so  i  joined  the  school  radio 
dub.  where  I  was  able  to  get  on  the  air. 
The  dub  statbn  was  W2ANU  on  160 
meters.  Well,  that  was  ab»out  the  only 
voice  band  Class  B  amateurs  could 
use.  and  most  of  us  were  Glass  B  back 
then.  This  was  in  1937. 

Wilt  today's  youngsters  he  able  to 
go  to  thetr  school  or  publKr  itbrary  and 
find  out  whars  happening  m  amateur 
radio?  That's  what  got  me  going,  so 
check  il  out  and  see  if  your  local 
school  libraries  have  subscriptions  to 
73  and  Radio  Fun.  They  probably  don't 
unless  you've  dortated  the  subscrip- 
tions. So  I'll  tell  you  wttat,  if  youll  do 
your  bit  to  help  interest  youngsters  in 
amateur  radio  tsy  springing  for  a  com- 
bo subscription  for  73  and  Radto  Fun 
for  your  local  school  and  your  local 
public  library.  I'll  go  part  way  with  you. 
You  might  even  want  to  come  otf  as 
Daddy  Warbucks  by  giving  subscrip- 
tions for  your  radio  club  library  too. 
Subscriptions  to  the  two  publications 
would  normally  cost  $33.  but  if  you 
send  me  $25  well  send  the  libraries 
you  select  a  subscription  to  both  mag- 
azines with  your  compiiments* 

Here's  your  chance  to  help  amateur 
radio  recruit  now  hams,  "rtjur  $25  can 
do  a  whole  lot  of  good.  Send  your  sub- 
scriptions to:  Library  Special.  75  Maga- 
zine, Peterborough  NH  03458-1107. 
Cash,  check,  or  credit  card.  Or  call  us 
at  603-924-0058. 

Book  Bargain 

If  you  ever  find  yourself  short  of 
things  to  talk  about  on  the  air,  you 
could  do  worse  than  get  a  copy  of 
kindly  old  Uncle  Wayne's  Decfar&  Wat 
book.  It's  time  to  put  th^  few  copies 
we've  got  left  in  the  warehouse  on 
sale. 

Book?  Okay,  in  case  you  are  either 
a  newcomer  to  73  or  have  advanced 
brain  rol,  here's  what  happened.  Com- 
irtg  on  to  three  years  ago,  when  the  re- 
cession was  a!  its  worst,  the  governor 
of  New  Hampshire,  unable  to  tiiink  of 
anything  much  to  do  about  the  situa- 
tion, got  the  Legislature  lo  authorize  an 
Economic  Devalopmeni  Commission 
to  h^  him  oope  with  the  disaster.  Yes^ 
he  appointed  me  to  the  Commission, 
even  though  I  warned  him  that  I  woul^S 
be  at  the  least  a  royal  pain  by  Irrsisting 
that  we  accomplish  something. 

It  didn't  take  me  long  to  discover 
that  most  of  the  very  important  busi- 
nessmen and  even  more  important 
politicians  on  the  Commission  were 
loo  busy  with  other  things  to  devote 
FTUJch  time  or  thought  to  the  job.  So.  lor 
over  a  year.  I  attended  Commission 
meetings  and  endless  subcommittee 
meetings.  1  sent  reporls  to  the  Com- 
nission  memt>ers  of  what  I  was  finding 
as  far  as  our  problems  were  cor>- 
cemed,  and  then  I  suggested  inexpen- 
sive solutions.  A  few  members  were 


enthusiastic  about  my  reports.  The  rest 
I  didn't  hear  fn^m.  When  I  saw  them  or 
called  mem  and  asked  what  they 
thought  they  said  that,  welt,  ahem,  they 
hadn't  had  time  to  read  them  yet. 

So  I  reprinted  my  reports  in  book 
form  and  sent  it  to  the  Legislature, 
most  of  whom  didnl  read  it  either.  I 
wasn*t  set  up  to  handle  national  distri* 
bution,  so  l  settled  for  getting  the  book 
into  New  Hampshire  bookstores.  It 
soW  wdl  and  brought  me  many  compli- 
ments. NO  negatives  from  anyone  yet. 
I've  advertised  it  in  73  an6  sokj  several 
hundred  copies,  again  getting  many 
nice  letters  commenting  on  my  ap- 
proach to  solving  our  more  serious  na- 
tional problemSu 

Now  rd  iike  to  dean  out  the  copies 
that  are  left,  so  instead  of  the  $13  pub- 
lished price  (p^us  $3  shipping  and  han- 
dling). I'll  send  it  to  you  for  $10  post- 
pakl 

So  whial's  in  the  txx>k?  Well;  there's 
a  wealth  of  entrepreneurial  ideas. 
When  I  look  a  look  at  the  major  prob- 
lems facing  New  Hampshire  and 
America,  1  looked  for  creative  solu- 


ketlng,  plus  articles  In  FoHo,  Ina,  and 
so  on,  has  been  a  series  of  consulting 
gigs,  While  there  are  as  many  prob- 
lems as  there  are  businesses,  I  found 
some  that  almost  all  businesses  had 
several  in  cornmon. 

The  three  almost  unh^arsal  prob- 
lems are  ja)  lousy  PR.  (b)  tousy  adver- 
tteang.  and  (c)  iousy  direct  mail  tol tow- 
up  on  advertising  and  promotion.  Why 
the  owner  and  CEO  of  a  company 
woukl  go  to  all  the  expense  and  trou- 
ble of  developing  a  really  good  prod- 
uct, only  to  kHI  it  with  tousy  marketing , 
is  difficult  to  understand.  I  guess  II 
comes  down  to  either  remarkable  stu- 
pkjity.  or  else  a  lousy  education  in  the 
furxlamentals  of  business. 

What's  more  bas^c  to  sefling  a  prod- 
uct tftan  advertising?  Yet  there  are  few 
schools  leaching  the  subject.  Worse, 
all  too  many  of  the  big  ad  agencies 
don't  seem  to  have  anyone  around 
who's  ever  studied  the  fuTKiamentals. 
When  you  consider  that  a  good  ad  can 
easily  sell  10  times  as  much  product 
as  a  Cfurrarry  ad,  this  is  not  something 
you  want  to  trust  to  a  high-school 


"A  simple  new  product  release  in  a  magazine 

Wilis  on  ttie  average,  result  in  about  the  same 

increase  in  sates  of  a  product  as  a  fuit-page  ad. 


If 


tions.  Not  having  seen  socialism  suc- 
ceed anywhere  in  the  world  in  history, 
I've  tended  to  avoid  calling  on  the  gov- 
ernment for  intelligence  or  answers. 

What  kind  of  problems?  Well,  little 
things  like  our  high  crime  rate  and  how 
to  tackie  it.  The  high  cost  of  prisons 
and  shortage  of  prison  space— the 
welfare  mess— our  rotten  school  sys- 
tem—the high  cost  of  a  college  educa- 
tion— how  we  can  cut  the  bloated  gov- 
ernment bureaucracy  in  haEf  in  three 
years — how  we  can  cut  taxes  and  get 
rid  of  the  deficit— solving  the  drug 
probiem— buildmg  a  high-tech  work- 
force— ending  poverty^ — making 
Congress  honest^  Things  like  that. 

Sure,  Tve  written  about  some  of 
these  things  in  my  edilonals.  but  the 
book  has  360  pages  of  my  findings 
and  ideas.  You  may  find  this  difficult  to 
believe,  but  1  even  express  some  opin- 
ions-and  I'm  well  known  for  being 
almost  totally  unopinionated,  I  think 
you'll  like  my  proposal  which  will  pro- 
vide unlimited  prison  space  for  a  frac- 
tk>r>  of  what  we're  paying  now  and  re- 
suit  in  re-educated  and  motivated  ex- 
prisoners.  1  think  you'll  Ifke  my  college 
plan  which  will  provide  free  tuition  and 
a  three-year  degree. 

Ser>d  or  call  in  your  ocdef  {603-535- 
2105)  to  Uncle  Wayne's  Bookshelf.  Pe- 
terborough NH  03458-1107.  This  book 
Is  so  good  I  can  almost  guarantee 
you 'It  like  il  so  much  youll  be  reading  it 
over  the  air.  If  you  paid  the  full  bore  I 
would  guarantee  il 

One  MiMion  Doltars? 

One  result  of  my  offering  advice  in 
my  business  publications  such  as 
Muse  Martetfng,  Music  R&taifing.  Ham 
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dropout.  That's  like  a  manufacturer  let* 
ting  a  rig  be  designed  by  a  Novice. 

Since  there  already  are  books  and 
courses  available  for  anyone  interested 
in  learning  about  advertising,  and  I'm 
not  interested  in  writing  something  that 
is  already  available  elsewhere,  I 
haven't  yet  written  an  advertising 
primer  Maybe  one  of  these  days. 

When  I  started  my  first  business, 
manufacturing  loudspeakers,  I  quickly 
discovered  that  1  couldn't  depend  on 
agencies  for  anything  beyond  doing 
the  mechanicals  for  my  ads.  I'd  have  to 
design  and  write  them.  I  bought  some 
books,  which  were  OK,  bul  not  great. 
One  of  the  best  moves  of  my  life  was 
to  sign  up  for  a  course  in  advertising 
with  the  Advertising  Clyb  of  New  York. 
Their  lecture  series  was  supeib.  They 
not  only  covered  how  to  design  and 
write  ads,  but  how  to  handle  ads  in 
magazines,  newspapers,  radio.  TV,  bifl- 
boards,  posters,  and  even  matchbook 
covers,  Chtanged  rrt^  life, 

Promolionl 

The  easiest  way  lor  any  company  to 
generate  more  sales  without  a  lot  of 
expense  is  to  go  the  promotton  nsute. 
There's  a  lot  to  learn  about  this.  There 
are  obvioiisty  some  sneaky  tricks  the 
professionals  use  to  make  sure  their 
material  gets  before  the  puWic.  As  a 
publisher  of  some  of  the  larger  maga- 
zines  in  the  country.  1  knew  that  not 
more  than  a  handful  of  experts  had 
even  an  inkting  of  how  to  get  new  prod- 
ucts releases  or  product  reviews  pu&- 
llshed. 

From  my  viewpoint,  most  convpa- 
nies  are  throwing  away  sales.  A  simpte 
new  product  release  in  a  magazine 
wifl.  on  the  average,  resuN  in  about  the 


same  increase  fn  sales  of  a  product  as 
a  full -page  ad.  A  good  product  review 
will  sell  as  much  as  four  full  pages  of 

ads. 

If  you  use  the  normal  magazine 
guideline,  an  ad,  if  it  is  any  good,  and 
is  in  a  magazine  reaching  good  poten* 
tial  buyers^  should  sell  at  least  10 
times  the  cost  of  the  ad  in  product. 
Thus.  If  a  page  ad  in  a  magazine  costs 
$3^000,  an  advertiser  would  expect  10 
get  at  leas!  $80,000  in  sales  as  a  re* 
sutt.  Now,  if  we  figure  that  a  connpany 
has  at  least  lour  new  products  a  year 
and  thus  is  al3le  to  get  four  new  prod* 
ucts  releases  printed  in  a  magazine* 
plus  r?iayt»e  two  product  reviews,  thai 
should  pravide  the  same  safes  as  run- 
ning  a  dozen  luU-page  ads — 50  weVe 
tatking  about  an  additkinal  51  million  In 
sales,  all  from  aijsolutely  tree  advertis- 
ing! 

In  the  ham  radio  field,  where  ads 
are  mone  like  St.SCX}  a  page.  tfiai'S  Still 
an  added  $180,000  in  safes — if  you 
krrow  trow  to  write  the  new  products  re- 
leases ur^d  get  them  published. 

To  hetp  business  people  take  ad* 
vantage  of  the  power  of  promotion  1 
made  a  one-hour  video  explaining  ex* 
actly  how  to  do  it — giving  away  some 
secrets  that  have  made  a  few  other 
publishers  furious.  IVe  been  selling  the 
video  for  $100  with  a  money-back 
guarantee.  No  one's  asked  for  their 
money  back  yet.  and  I've  sold  several 
hundred  of  them.  They're  even  being 
used  by  a  couple  of  colleges  as  part  of 
their  advertising  courses. 

Now  I'd  like  to  make  this  vkJeo  avail- 
able to  Interested  73  readers  at  a  big 
discount.  How  about  $40  plus  $3  ship- 
ping? That's  my  $1  Million  Video.  Send 
a  checi^  or  your  credit  card 
number  to  Uncle  Wayne's  Bookshelf, 
Peterborough  NH  03468-1 107. 

It  really  doesn^t  make  much  differ- 
ence what  kind  of  a  business  you  are 
in — PR  is  an  inexpensive  and  very  ef- 
fective way  to  generate  sales.  Sut,  you 
know,  not  one  company  in  a  thousand 
knows  how  to  get  all  this  free  advertis- 
ing. Maybe  one  in  ten  thousand.  And 
that  includes  some  very  large^  but  not 
too  brilliantly  run,  companies. 

Is  it  worth  $40  to  you  to  generate  a 
few  thousand  dollars  in  extra  sales? 
Probably  not.  Too  much  trouble.  V^wn, 

With  some  encouragement  Til  do  a 
video  on  how  to  double  your  business 
with  a  better  fol tow-up  on  reader's  ser- 
vk^e  oanls.  Or  at  least  Til  write  a  book. 
A  video  would  be  better  so  I  could 
show  you  bow  stupid  some  manuiac- 
turers  are  in  prepahng  their  literature. 
You  won't  believe  it  if  I  dOn1  show  you. 

Chicken  Little 

When  one  of  the  non-publtshing 
WGl  divisions  managed,  thro  ugh  spec- 
tacutaHy  poor  management,  to  rack  up 
yfiEKpected  kiss^,  I  knew  f'd  be  atrie 
to  oount  on  at  least  one  Ghidcen  Uttle 
to  blow  this  out  of  proportjon.  I  was  not 
disappointed.  Fired  W5Yi,  wtio  seems 
unable  10  keep  himself  from  avoiding 
any  such  Opportunity,  stepped  right  in 
with  his  appropriately -colored  pink 
sheet. 

The  only  way  I'm  able  to  'run'  so 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  siJigJe  sided  and 
muRilayer  boards  to  tT^xIT", 
Phenomenal^  fast  and  easy  to  use. 
Over  1 3,000  copies  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32"  X  2T  at    OOr  resolution.  16  layers. 
Schematic  capture  snd  netlist  extraction  - 
integrates  seamlessJy  with  PULSAR  and 
ANALYSER    III.  Runs  on   PC/XT/AT/ 
286/386/486  with  EGA  or  VGA  displays. 


Logic  Simulation  *  from  $195 


PULSAR  and  PULSAR  Professional  . 

Full  featured  digital  logk:  simulators. 
Allow  you  to  tesi  your  dsstgns  quiclvly  and 
inexpensively  without  the  need  for 
sohislicated  test  equipfnent. 
PULSAR  c^n  detect  the  equivateni  of  a 
picosecond  gHtch  occurring  once  a  week! 
Runs  on   PC/XT/AT/  286/386M86     with 
EGA  or  VGA  displays^ 


Analogue  Simulation  -  from  $195 


AMALYSER  ill  and  ANALYSER  III  Pro. 

Powerful  linear  drcurt  simuJators  have  f^ll 
graphical  output,  handle  R's^L's^C's,  Bipofar 
Transistors,  FETs„  Op-Amp's,  Tapped 
Transformers  and  Transmission  Lines  etc* 
Plots  Input  and  Output  Impedances^  Gain, 
Phase  and  Group  Delay  Covers  0.001  Mz  to 
>10Ghlz.  Runs  on  PC/XT/A  1/28^/386/48 6 
with  EGA  or  VGA  displays. 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave.,  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome. 


CmCLE  1  ON  HEADER  SERVICE  CARD 


AMATEUR  TELEVISION 


Made  in  USA 


TVC-4G 
only  $89 


SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenel  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  alt  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters.  addanyTVsettoch2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400,  900  and  1 200  MHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info,  We  ship  most  items  within  24  hours  afteryou  call. 
HamSj  call  for  our  complete  10  page  ATV  catalogue. 


(818}  447-4565  m-f  8am-5;30pmpst, 

P.C-  ELECTRONICS 

2522  Paxson  Ln  Arcadia  CA  91007 


Visa,  MC,  COD 

TcHn  (W60RG) 
Maryann  (WB6YSS) 


here  /s  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  Other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channel  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Rhone:  ^(^m)  372-3442 
FAX:  #(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
2%  f  Im  Park,  G<t»ve(aiid»  MA  01834 


Create  nrressages  just  by  talking.  Speak  any  ph  rases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  reaf  speech  user  mailbox  —  onty  with  a 
Mark  4. 


■iWi^tEjTj 


■**L»ia. 


RBii 


2  meters  220  440 
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ma%  different  businesses  withoul  be- 
ing  tiab  down  24  hours  a  da^  is  to  pick 
ihQ  be&l  managers  I  can  and  give  them 
the  autliofity  to  run  Ihem.  Most  of  the 
time  this  works  out  fine,  but  now  and 
then  one  screws  up — and  then  ol 
course  covers  up.  In  this  case  it  was 
witfi  the  IMPS  Manutacturing  Division, 

This  is  llie  Independent  Music  Pro- 
ducers Syndicate,  which  has  been  bro- 
kering the  manufacture  of  com  pad 
discs  tor  over  a  thousand  ind^>endent 
recofd  companies-  The  team  rurining  it 
managed  to  losa  a  bundie  through 
loose  credit  policies. 

Yes.  I  should  pay  more  atte niton. 
but  I  had  no  reason  fwi  to  trust  the  ere* 
ative  financial  reporls  I  was  getting. 
and  I  was  spending  most  ol  my  time 
researching  and  wri ting— work  which 
resulted  in  my  Deciare  War  bOdc.  and 
a  soon-io-be-tinished  Dectare  War  ft. 
Of  Son  of  Deciare  Waf^  Ptus  1  was  also 
writing  editorials  for  73,  Radto  Fun, 
'Cold  Fusion*.  Music  Retaifing,  and 
fMPS  jQumat.  Getting  'Cold  FuSion' 
started  took  extra  time  too,  wtiai  wilti 
my  havir)g  to  tsone  up  on  the  latest  fun- 
damentals of  physics,  chemistry,  atom- 
ic theory,  quantum  mechanics,  and 
even  chaos  theory.  So  1  got  b}ind'Sid> 
ed.  Hey.  I'm  only  one  guy.  and  Tm  old. 
Say.  where*rf  f  put  my  walker? 

Despite  F^red's  enthusiastk:  Chicken 
Uttfe  alarums,  73  is  doing  Just  fine^ 
thank  you.  and  it's  no  more  for  sale 
than  Ifs  ever  beerv.  When  I  found  out 
what  W3S  reatly  going  on  I  dumped  the 
CO  brokerage  business  and  concen- 
trated our  efforts  on  the  cold  fusion 
field,  which  I'm  convinced  is  going  to 
have  more  of  an  Impact  on  the  world 
than  any  other  development  in  the  20th 
century.  That  left  me  with  a  warehouse 
full  of  CDs  to  sell  to  clean  up  our 
debts.  Fortunately  they're  all  superb 
music,  so  we'll  be  providing  some  in- 
credible  music  bargains  for  anyone 
who  tikes  music.  And  if  you  don't  like 
music,  you're  a  very  disturbed  person 
and  have  no  business  reading  my  edi- 
torials. 

Wiien  you  break  an  egg,  make  an 
omelet,  right?  So  we're  arranging 
througii  a  liquidator  to  make  this  great 
music  available  for  anyone  looking  for 
merchandise  to  setl  at  flea  markets. 
Would  you  believe  fulMength  digitally 
recorded  CO  n^usic  collections  avail- 
able as  low  as  S2  65  each  in  quantity? 
Tests  in  New  Hampshire  Ilea  markets 
saw  tliese  CDs  selling  like  hot  cakes  al 
S4,50,  with  many  enirepreneurs  c^ean*- 
ing  up  $2OO-S3D0  on  a  Saturday.  For 
more  information  on  that,  check  with 
Buys  Inc.,  Box  184,  Antrim  NH  03440- 
0184.  603-588-2105  days,  an  answer- 
ing machine  at  night— or  fax  588-3205. 

Tesia  Symposiym,  July  21-24 

It's  in  Cotorado  Springs  and  therel 
t>e  a  bcinch  of  hams  there,  just  like  Last 
year  I  was  there  and  had  a  great  time, 
I  learned  a  tot  and  met  some  wonder- 
fully  inlecesting  p-eople.  Even  belief.  I 
bought  a  ton  of  great  books^-many  of 
wfiich  JVe  been  reviewing  and  recorn- 
mending  lo  you. 

The  Symposium  is  at  the  Sheraton 
Hotel  South,  in  Cotorado  Springs.  Give 


the  TesIa  Society  a  call  for  details:  719- 
475^918.  Say  Wayne  sent  you,  1  told 
you  all  about  this  last  year,  you  just 
didn't  pay  any  attention.  If  you're  inter- 
ested in  weird  sciencen  don't  miss  this 
one. 

And  ff  yoy  find  that  the  Symposium 
doesn't  keep  you  busy  both  day  and 
night,  you  could  do  worse  than  drive 
up  to  neaitoy  Boulder  in  the  evenings 
and  enjoy  the  ragtime  festival  That's 
what  Sherry  and  l  did  every  night  last 
year.  If  we  can  make  it  this  year,  we'll 
be  doing  the  same.  Scott  Kirtjy  will  be 
there  performing.  Say  iielk>  to  him  and 
t^e  enchanted  by  tils  artistry.  He's  in* 
credible.  You'll  also  enjoy  Frank 
French,  anothef  superb  pertormef.  Call 
303^99*91 50  for  details. 

If  Slurry  and  I  can  make  ft  all  Itie 
ws^  from  New  Hampshire,  what's  hoW- 
lf>g  you  back?  htave  some  fun.  And  rf 
you  can't  make  it  at  least  say  he^lo  on 
14^7  via  KC2Q. 

Bad  Science 

The  current  scientist  put-downs  ol 
cold  fusion  remind  me  of  the  early 
days  of  radio.  As  youYe  aware,  we 
started  out  with  spark  transmitters. 
WefU  We  donated  several  eariy  mdio 
books  to  the  Wireless  Museum  which 
say  that  voice  coufd  never  be  transmit- 
ted because  damped  waves  could  not 
be  modulated.  These  were,  of  course, 
published  well  after  Nicola  Tesia  had 
demonstrated  voice  transmissions. 
History  is  packed  with  such  wrong- 
headed  scientific  pontifications. 

Maybe  you've  read  about  the  early 
scientific  controversy  over  the  exis- 
tence of  ether.  Weli,  light  waves  and 
radio  waves  had  to  travel  through 
some  kind  of  a  medium,  right?  Just  as 
sound  waves  travei  througii  air.  But 
when  no  one  was  able  to  detect  the 
ether,  they  dismissed  it,  and  moved 
light  through  space  in  photon  packets. 
I  guess  radio  goes  in  RF  packets? 
Well,  somehow  it  gets  there,  as  do 
waves  of  a  wide  variety  of  other  wave- 
lengths. 

So  do  magnetism  and  gravity.  Qrav- 
Itrons?  So  now  some  scientists  are  re- 
looking  at  the  ether  concept.  Maybe 
''space"  isn't  nothing  after  alt.  And  I 
don't  mean  the  few  atoms  or 
molecules  of  stuff  thafs  floating  around 
out  in  ''empty  space' 

Are  the  researchers  who  are  gener- 
ating '^excess'  energy  somehow  tap- 
ping into  the  etfier?  Well,  there  are  a 
growing  number  of  scientists  who  are 
starting  to  think  more  seriously  atXHJt 
this.  TheyYe  callirtg  fl  *^ero  point'  ener- 
gy.  Everything  has  to  liave  a  name. 

Perhaps  the  mysterious  excess  en- 
ergy cold  fusion  researchers  are  tap- 
ping can  be  explained  in  this  way.  Or 
maybe  Ihere  are  two  possible  electron 
orbits  for  tiydrogen  and  the  excess  en- 
ergy is  resulting  frofn  ctiarkging  this  or- 
bit  Of  who  iuTOws? 

We  know  a  tot  about  etecfridty  now. 
We  can  measure  ft  generate  it,  trans* 
port  it,  store  it,  and  use  it.  About  the 
onty  thing  we  don't  kTrow  yet  is  what  it 
is.  We  can  measure  gravity,  but  we 
don't  know  much  more  about  iL  We 
doni  even  know  lor  sure  how  ^st  a 


"gravity  wave"*  propagates.  Speed  of 
light?  Instantaneous?  We  can  measure 
Inertia,  but  what  causes  it? 

So  don't  tell  me  about  how  far  along 
we  are  in  science.  And  don*t  tell  me 
what  Is  Of  isn't  possible.  And  that  goes 
for  our  most  revered  and  lettered  sci- 
entists. 

I'm  hoping  that  Nova  will  broadcast 
either  the  March  BBC  or  Ihe  April  CBC 
documentaries  on  cold  fusion.  These 
programs  have  embarrassed  the  hell 
out  of  some  very  important  scientists, 
making  ^em  look  like  idkjts.  I  enjoyed 
the  juMlapcsition  of  the  Department 
of  Energy  head  saying  cold  fusion  is 
Ihe  fiasco  of  the  century  against  Dr. 
Fleischmann  holding  a  reactor  a  little 
larger  than  a  ihermos  bottle  in  his 
hands  whkih  he  claims  has  been  gen- 
erating  over  20.000  watts  of  power 
continuously.  We  coukJ  use  a  few  rnore 
such  fiascos. 

The  AMA  Sucks 

When  I  read  about  one  Iherai^  af- 
ter another  which  has  been  proven  in 
practice,  but  ol  which  the  AM  A  "doesnl 
approver  I  almost  get  angry.  It  seems 
like  almost  every  branch  of  science 
has  the  same  problem. 

In  recent  months  I've  learned  a 
bunch  about  Ihe  problems  that  dental 
amalgam  and  nteket  intays  can  cause. 
If  you  have  any  amalgam  fllimgs.  I 
guarantee  you  11  be  healthier  ff  you  get 
'em  replaced.  You  want  to  read  fVs  Ait 
in  Your  Head  by  Hal  Hugglns.  Those 
fillings,  which  the  ADA  still  supports, 
are  dumping  poisonous  silver  and  mer- 
cury into  your  body. 

Then  there's  the  way  we  Ye  doing  a 
job  on  ourselves  by  preventing  ullravio- 
let  light  from  getting  into  our  eyeballs. 
Read  Heaim  And  Light  by  John  Ott. 
Lighl  Medicin&  of  ihe  FutufB,  by  Jacob 
Liberman,  and  into  The  Light  by  W.C, 
Douglass.  It's  Incredible  what  even  just 
a  little  ultraviolet  light  can  do  lor  your 
health. 

There  also  is  a  long  history  of  cur- 
ing a  wide  variety  of  illnesses  by  ex- 
posing a  small  amount  of  a  person's 
blood  to  ultraviolet  light  and  Lhen 
putting  it  back.  Illnesses  like  cancer. 

Are  low-powered  magnetic  Holds 
helping  to  make  you  and  your  family 
sick?  You  bet  they  are.  You  can  read 
more  atxjut  this  in  The  Body  Eiecfric 
by  Robert  Becker.  Cross  Currents,  also 
by  Becker.  The  Eiectricfty  Around  You 
May  Be  Hazardous  To  Vbur  Health  by 
B\en  Sugarman.  Currents  of  Death  by 
Paul  Brodeur.  and  The  Great  Power- 
Line  Cover-Up,  also  by  Brodeur. 

Yoyll  also  want  to  read  Magnetism 
and  tts  Effects  Oft  the  Living  System  by 
Davis  S  Rawls. 

And  if  that  isn*t  enough,  yotj're  go* 
ing  to  love  Hydrogen  Peroxicfe  Medicai 
Mirade  by  William  Douglass,  If  you 
know  anyone  with  cancer,  colds,  flu, 
artery  plaque,  heart  disease,  shingles, 
gum  disease.  etc.>  you  should  get 
Ihem  to  read  the  book. 

K4VSC  sent  me  a  brochure  from 
Ihe  Jungle  Aviatk>n  and  Radio  Service 
(JAARS)  about  a  snakebite  zapper.  It 
does  about  the  same  as  zapping  a 
snakebite  with  a  wire  from  the  spark 


plug  of  a  car  or  hoal,  the  way  the  Peru- 
vian Indians  do.  JAARS  is  making 
small  hand-operated  generators  for 
jungle  use  (no  batteries  to  die).  They 
claim  that  the  treatment  also  works  on 
scorpbn  stings.  I'd  say  we  need  more 
research.  HI  bet  a  similar  approach 
would  work  on  jellyfish,  stingray,  scor- 
pion fish,  and  fire  coral  stings.  11  might 
worX  tine  for  bee  and  wasp  slings,  and 
even  mosquitos  and  other  insecl  bites, 
imagine  what  a  business  you  could 
have  with  a  Irtlle  gadget  which  Instantly 
stopped  the  itching  of  bug  bltes«  It 
would  have  a  small  ring  you'd  put 
around  the  bite  and  an  electrode  to 
touch  the  m*ddle  of  the  bile.  ZAp,  and 
no  rfKjfe  pain. 

There  are  more  than  a  few  reasons 
to  suspect  that  something  like  this 
might  also  help  with  some  skin  or 
breast  cancers.  Tve  a  letter  from  a 
reader  citing  the  Swedish  use  of  12 
volts  to  get  rid  of  breast  carreers. 

Alas,  there  is  very  little  funding 
available  for  research  into  non- 
pharmeceuticai  approaches  to  sick- 
ness repair,  and  it  has  been  claimed 
by  many  people  \n  the  field  that  the 
FDA  is  controlled  by  Ihe  pharmeceu Il- 
eal industry.  Tough  comtx)  to  fighL  no 
matter  how  good  the  therapy. 

Now  we  read  that  in  the  last  50 
years  male  sperm  counts  have  been 
cut  in  half.  What  we  haven't  yet  read  is 
what  whatever  is  doing  this  is  atso  do- 
ing to  the  surviving  half  of  our  sperm.  If 
whatever  it  is  is  killing  half,  imagine 
how  sick  or  damaged  the  other  half 
must  be!  Pesticides  are  suspected* 
They've  been  used  so  extravagantly 
that  now  they're  into  just  about  every- 
thing we  eat  and  much  ot  what  we 
drink.  TheyVe  into  our  farm  lands  and 
our  water  supplies.  We  eat  them,  drink 
them,  and  breathe  them. 

So  what  can  we  do  about  this  mess 
we've  gotten  ourselves  into?  You  can 
do  the  same  thing  I'm  doing.  You  can 
read  and  get  the  facts.  You  can  give 
talks  at  your  local  Chambers  of  Com- 
merce, Rotary,  Lions  clubs.  You  can 
get  on  talk  radio  and  pass  Ihe  word. 
You  can  raise  hell  and  put  a  brtck  un- 
der it. 

I'm  not  talking  ecoscams  with  tittle 
or  no  scientific  basis  like  the  ridiculous 
Alar  scare,  the  owls,  nuclear  winter, 
acid  rain,  greenhouse  summer,  the 
snail  darter,  or  the  blessed  ozone  hole. 
And  by  the  way,  there  are  some  fine 
books  on  all  these  media-hyped 
scares.  The  two  I  recommend  as  the 
l>esl  are  Evironmentat  Oveficiti  by  Dixie 
Lee  Ray,  and  Ecoscam  by  Ronald  Ba^ 
ley. 

Your  aftemative  is  to  keep  quiet  and 
shrug  off  your  responsibility  to  do  your 
best  to  light  for  a  healthier  life  for  your 
children  .  .  .  and  theirs.  And,  as  yoy 
are  shrugging,  try  to  remember  (hat 
Ihe  mam  reason  democracy  has  failed 
so  disasterously  in  Amerk^a  is  the  re- 
fusal of  mc^  people  to  assume  any  re- 
sponsibility, thus  leaving  much  of  the 
change  in  the  hartds  of  nut  cases  who 
do  go  out  an<j  scream  and  carry  on. 

The  bottom  line;  Do  your  homework 
and  then  make  yourself  heard. 
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^^  Number  35  on  yoi 

Special  events 


your  Feedback  card 


Ham  Doings  Around  the  World 


Listings  sre  free  of  charge  as  space  permits.  Please  send  us  your  Spectat  Event  two 
montt7s  in  advance  of  the  issue  you  v^ant  it  to  appear  in.  For  exampte,  if  you  want  it 
to  appear  in  the  January  issue,  we  should  receive  it  by  OcloDerSI.  Provide  a  cteBr, 
concise  summary  of  the  essential  details  about  your  Special  Event  Check  Special 
Events  Fife  Area  it  t  on  our  BBS  (€0S'924'9343}.  for  listings  that  were  too  late  to 
get  into  publication. 


AUG1 


DOVLESTOWM,  PA  The  Wyndmoor 
AR  Rptr.  Club  of  Doylestown  wiEl  meet 
at  the  Doylestown  Twnshp.  Bfdg. 
Comm.  RooJTi  on  Wells  Rd.,  at  7:30  PM. 
Interested  persons  may  call  Bob  Agans, 
(215}  348-7966.  The  Club  features 
speakers  and  videotapes  on  topics  con- 
cerning amateur  radio.  They  also  get  to 
gethar  fof  license  tests  and  weekend 
excursions. 

AUG  1-30 

PITTSBURGH,  PA  For  details  regard- 
ing a  Hamfest/Computef  Show/Fiea 
Markets  contact  Catherine  Crnhovich, 
Queen  Roderta  College,  3343  Webster 

Ave.,  Pittsburgh  PA  15219. 

AUG  5-7 

VERNON,  BC*  CANADA  The  3rd  an- 
nual Sky  High  Hamfest  will  be  held  by 
the  North  Okanagan  RAG,  at  Silver  Star 
ML  Resort.  Flea  Market.  Dinner  & 
Dance.  HF  Station.  More.  Contact  North 
Okanagan  ARC,  P.O.  Box  1706,  Vernon 
BC  V1T  8C3,  Canada.  For  hotel  reser- 
vations, call  1 '800-663-443 1 

AUG  6 

CARLINVILLE,  IL  The  Macouprn 
Counly  ARC,  Inc.,  will  hold  "Hamfest 
*94"  at  the  Macoupin  County  Fair- 
grounds, 1/2  mile  north  of  Carlinville.  on 
Route  4.  Doors  Open  at  S  AM.  VE  Ex- 


ams, all  classes,  pre-reglstration  re- 
quired. Talk-in  on  146.B2  and  443.400 
(103.5  PL).  For  registration  and  rnfo.  call 
(217}  854  8261. 

GOSHEN,  IN  The  Eikhart  County  Ham- 
fest wilJ  be  held  at  the  4-H  Fair  Grounds 
located  on  CR  34,  Talk-in  on  145.430H, 
224.90^),  44a325(+),  PL  131.3.  VE  Ex- 
ams. Contact  Jocelyne  WZ9M,  20284 
CR  36,  Goshen  IN  46526.  Tel.  (219) 
533-7632. 

INDIANAPOLIS,  IN  The  annual 
WA9SNT  Hamfest  will  be  held  at  ITT 
Tecii.  Inst.,  9511  Angola  Ct,,  ffom  8  AM- 
3  PM,  Set-up  at  6  AM.  This  evenl  is 
sponsored  by  the  fTT  Radio  Club.  Talk- 
in  on  145-£5(-),  Contact  Dave  Johnston 
K9HDQ.  (317)875-8640. 
VALPARAISO,  IN  The  Porter  County 
Harnfest/Computer  Show,  sponsored  by 
the  Porter  County  ARC  in  co-operation 
with  The  Porter  Counly  Tourism  Bureau, 
will  be  held  at  Porter  County  Expo  Cen- 
ter. Doors  open  at  8  AU  {set-up  at  6 
AM).  VE  Exams  9  AM-12  Noon.  Talk-in 
on  146,775y-6kc  131.8  PL  and  146.520 
simplex.  Contact  Rich  N9QL0,  (219) 
762-8701;  or  send  SASE  to  PCARC 
HamFest,  RO.  Box  1782,  Valparaiso  IN 
46384-1782. 

AUGr 

CROOKED  LAKE,  ANGOLA,  IN  The 
Annual  Land  oi  Lakes  Angola  Hamfest, 
sponsored  by  the  Land  of  Lakes  ARC, 

will  be  held  6  AIVf-2  PM  at  Steuben 


County  4-H  Fairgrounds,  corner  of 
200W  &  200  H.  VE  Exams  (or  all  class- 
es. Talk- in  on  147.180,  145. 090  packet, 
444,350  131.8  tone,  444.900/. 100, 
224.94,  53.050,  Contact  Sharon  Brown 
WDBDSP,  905  W  Pkwy  Dr.,  Pleasant 
Lake  IN  46779.  Tel.  (21$)  475-5897. 
MARSHFIELD,  Wl  The  Marshfietd 
Area  ARS  will  hold  their  3rd  annual  Pic- 
nic, in  Wild  wood  Pk.,  beginning  around 
11  AM.  This  is  a  Potfuck/Swapfest.  Talk- 
in  on  147.180,  Contact  Guy  A.  Boucher 
KB9GPJ,  107  West  Third  St.,  f^arshfield 
Wi  54449,  Tel.  (715)  384-4323.  PACK- 
ETT:KB9GPJ  @  W9fHW.WWSA.NA, 
NEW  KENSINGTON,  PA  The  Sky  view 
Radio  Soc.  will  sponsor  its  annual 
Swap-n-Shop  Hamfest  from  8  AM-3  PM 
at  the  Ciub  grounds  on  Turkey  Ridge 
Rd.  Talk-in  on  146.64-.  Contact  Michael 
Peltz  NSfyiRU,  11  Manorfiefd  Dr.,  Det- 
mont  PA  15626.  Tel.  (412)  468-8699. 
PEOTONE,  IL  The  60lh  annual  Ham- 
festyComputer  Festivai,  sponsored  by 
Hamfeslers  RC,  Inc.,  wiH  be  hefd  at  Will 
County  Fairgrounds  6  AM-3  PM.  Flea 
Market,  Sel-up  Sat.  Aug.  6th  at  6  PM-12 
midnight.  Talk-in  on  146,52  simplex, 
14S.64(-)  (courtesy  of  STARS);  146.94 
(-)  (courtesy  of  KARS).  For  info,  call 
(708)  535- Ah  AM.  For  advance  tickets, 
send  SASE  and  check  by  July  20th  to 
David  F  Brasel  NF9N,  6933  W.  1 10  St, 
Worth  a  60482.  Tel.  (708)  448-05&O. 
UPPER  MARLBORO,  MD  The  4th  an- 
nual Southern  Patuxent  Hamfest  will  be 


hefd  from  7  AM-2  PM  at  the  Show  PEace 
Arena.  Set-up  from  noon  to  8  PM  on 
Sat,,  Aug.  6th.  Talk-[n  on  147.1 50(-h), 
Contact  SPARC  Hamfest  P.O.  Box  399, 
$1  Leonard  MD  20685.  Tel.  (410)  586- 
2177.  Sponsored  by  The  Southern 
Patu?(ent  ARC. 

WELLESLEY,  MA  The  Weilestey  ARS 
and  the  Babson  Wireless  Club  will  co- 
sponsor  a  Ham  Flea  Market  from  9  AM- 
2  PM  at  Trim  Hall,  Babson  College.  VE 
Exams  at  1 1 :30  AM  {register  by  1 1  AM). 
Bring  exam  fee  oi  $5.75  {checks  made 
out  to  ARRUVEC).  an  original  and  a 
copy  of  your  license,  an  original  and  a 
copy  of  any  CSCEs  held,  a  calculator 
and  a  pen,  To  reserve  tables,  contact 
Barbara  Holdridge  NIfCQ,  107  Church 
Sf.,  Westwood  MA  02090.  Tel.  (617) 
329-262$.  VE  Exams  Contact:  Gerry 
Driscoll  NV1T,  107  Church  SI,  West- 
wood  MA  02090.  Tel.  (617)  444-2686. 

AUG  13 

QUINCY,  JL  The  Western  IL  ARC  will 
hold  the  1st  Post-Flood  Ham 
Radio/Computer  Swapfest  at  Eagles 

Alps  Lodge,  3737  N.  5th  St  VE  Exams 
(NA9Q- Reservations  (217)  224-8526). 
Talk-in  on  146.63/.03.  For  info,  contact 
Rod  Simon  N9MCX,  c/o  WIARC,  RO. 
Box  3132,  Quincy  IL  62305-3132,  TeL 
(217)223-8739, 

TACOMA,  WA  The  Radio  Club  of  Taco- 
ma  will  have  its  annual  Flea  Market  at 
Charles  Wright  Academy,  7723  Cham- 


1691  MHz  Weather 
Satellite  System 


1691  MHz  Hemt  Pre-amp. 
model  TS-1 691 -P.  Amp 

1961  MHz  Receiver 
nK)defTS-l691-Recvr 

Decoder  Board  &  Softv^'are 
model  TS-VGA-SAT4 

Low  Loss  Coaxtaf  Cable  (65ft) 
with  connectors. 

other  iengths  available 

Track  I!  SaleHlte  Orbital  Program. 
Tracks  ALL  satellites,  world  map, 
print  out 

1691  MHz  Loop  Yegi  Antenna 
modef1691-LY(N) 


$250 


S450 


$349 


$65 


S99 


v^^ 


Demonstration  Disc  (IBIVl-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $3 

Shippirig:  FOB  Concord^  Mass^ 
Prices  subject  to  cf}ange  without  notice. 


■IP 


SI 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Omce  Box  1084,  Dept.  S 
Concord,  Mass.  01742,  U.SA 
Phone:  (506)  263-2145 
Fax:  (508)263-7008 


Measure  Up  With  Coaxial  Dynamics 
Model  81000ARF  Directional  Wattmeter 

Model  81000A  is  a  thoroughly  engineered,  portable,  insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C,  W.  power  in  Coaxial  transmission  lines.  .  ;i 

81000A  Is  comprised  of  a  built-in  Hrte 

section,  direct  reading  3-scale 

meter  protected  by  a  shock-proof 

housing.  Quick-match  connectors, 

plus  a  complete  selection  of  plug-in 

elements,  gives  the  FRONT  RUNNER 

relrability,  durability,  flexibility 

and  adaptabinty  with  a  two  yeat^ 

warranty. 

Contact  us  for  your  nearest    v  • 

authorized  Coaxial  Dynamics 

representative  or  distributor  in 

our  world-wide  sales  network, 

COAXIAL 

DYNAMICS, 

INC. 


1 52 1 0  Industrial  Parkway^ 
Cleveland,  Ohio  44135 
216^267-2233 
1-800-COAXiAL 
FAX:  216-267-3142 

Service  and  Dependability, .  A  Part  of  Every  Product 


CIRCLE  1e^  ON  READER  SERVICE  CARD 


CfHCtE  lae  ON  READER  SERVICE  CARD 
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bers  Creek  Rd.  W.,  from  9  AM-3  PM. 
VE  Exams  at  10  AM.  CommerciaE  and 
non-commercial  venders  MUST  pre- 

register  for  tables.  Talk-in  on  14S,2S. 
Contact  Aian  Alien  N7EAY,  P.O.  Box 
11188.  Tacoms,  WA  98411.  Tei  (206) 

475-7413. 

AUG  13-14 

CHARLOTTE,  VT  The  BARC  42nd  In- 
ternat'1  Hamfest  will  be  held  by  the 
Burlington  ARC  at  The  Old  Lantern 
campgrounds  on  Greenbush  Rd.  Talk-in 
on  146.61A01.  146.94/ .34,  and  simplex 
146,52.  Flea  IVIarket.  VE  Exams. 
Demonstratbnfi.  Contact  Duane  Walter 
N1BBR,  (302)  877-2819. 
SHREVEPORT  LA  The  Shreveport 
ARA  ''ARK-LA-TEX"  Hamfest  will  be 
held  at  Bossier  City  Civic  Center.  Ben- 
ton Rd.,  Bossier  City  LA,  Time:  Sat, 
B:30  AM-4:30  PM;  Sun.  8:30  AWl-1  PM. 
VE  Exams.  Forums.  Banquet  Talk-in  on 
147,03-  Contact  Alice  B.  Pwdhomm& 
KG5ZZ,  Ht  1  Box  410.  Mansfield  LA 
7WSZ  Tei  (31$)  872-5983  after  6  PM. 

AUG  14 

CHARLOTTE,  NC  Roll-A-Round  Sl<ate 
Center,  S830  East  Harris  Bivd.,  witi  be 
the  location  for  the  Chariotte  ARC  Ham- 
lest/Computer  Fair.  Time:  6  AM-4  PM, 
F!ea  Market  spaces  are  limited  and 
must  be  pre-registered.  Taik-in  on 
147.06{-),  444.35(+).For  more  info,  caH 
(704)  522-4971,  Exi.  3330.  Make 
checks  payable  to  Charlotte  ARC,  and 
send  with  SASE  (before  Aug.  1st)  to 
Charlotte  ARC.  P.O.  Box  33532,  Char- 
hue  NC  28233-3582. 
EASTON,  PA    The  Deiaware-Lehigh 


ARC,  Inc.  will  hold  its  annual 
H a mf est/Computer  event  at  the  Career 
Inst,  of  Tech.,  5335  Kesslersville  Rd., 
starting  at  8  AM,  Set-up  at  6  AM,  Talk-in 
wiil  be  on  146.10/70  MHz,  W30K  Rptr. 
Contact  Bin  Goodman  K3ANS,  (610) 
253-2745  or  (610)  258-5060.  Vou  may 
also  call  the  DLARC  answering  service 
at  (610)  820-9110. 

NAZARETH,  PA  A  Hamfest/Computer 
Show  wiil  bo  held  by  the  Delaware- 
Lehigh  ARC,  Inc.  at  the  Career  institute 
of  Tech.,  Easton  PA,  starting  at  8  AM. 
Set-up  at  6  AM,  VE  Exams.  Demo  Ham 
Station,  Electronics  Test  Bench,  and 
more.  Talk-in  on  146.1 0/.70  W30K  Rptr. 
Contact  Silt  Goodman  K3ANS,  (510) 
253-2745  or  (610)  258-5060.  Also  cali 
DLARC  Answering  Service  at  (610) 
820-9110,  Make  checks  payable  to 
Delaware-LGhigh  ARC,  Inc.,  and  mail  to 
The  Delaware-Lehigh  ARC,  inc.,  RR  4 
Greystorjc  Bldg.,  Nazareth  PA  18064- 
9211. 

AUG  20 

ALBUQUERQUE,  NM  The  Duke  City 
Hamfest  is  scheduled  to  be  hetd  at  the 
New  Mexico  Army  Naf  I.  Guard  Armory, 
600  Wyoming  Blvd.,  N.E.  Hours:  7  AM 
MDT-5  PM  MDT  Set-up  Aug.  19th  after 
6  PM.  For  details  about  VE  Exams, 
piease  cali  Bod  witter  at  (505)  292- 
3218.  Fiea  Market  spaces  by  pre-regis- 
tration  only.  For  info  call  KC5FT  or 
KBSSFat  (505)  821-2771.  Make  checks 
payable  to  The  Duke  City  Hamfest,  and 
maii  with  SASE  prior  tO  Aug.  Ifth  to 
Duke  City  Hamfesf,  RQ  Box  6552,  Al- 
buquerque NM  87197-6552.  Talk- in  on 
147.10  (+600  kHz)  with  back  up  on 


147.15  MHz  (+600  kHz).  No  one  under 
the  age  of  1 5  admitted  without  parent  or 
guardian. 

LONGVIEW,  WA  The  Lower  Columbia 
ARA  wiil  host  their  3rd  annual  Ham  Ra- 
dio/Computer/Electronic Equip,  Swap 
Meet  ffom  9  AM -3  PM  at  Cowiitz  County 
Fairgrounds.  Set-up  Aug.  19th  5  PM-9 
PM;  Aug.  20th,  6  AM-e:45  AM.  Talk-in 
on  147.26{+)  K7ZW  Rptr.  For  info,  calf 

(206)  425-6076,  (206)  425-9184,  or 

(206)  425-1866.  Make  checks  payable 
to  LCARA,  and  mail  to  LCARA  Swap 
TaiJfes,  P,0^  Box  906,  Longview  WA 
98632. 

AUG  20-21 

HUI^SVILLE,  AL  The  1994  Huntsviile 
Hamfest  wilt  h%  held  at  the  Von  Braun 
Civic  Center.  Doors  open  to  the  public 
at  9  AM  on  both  days  Deaier 
Show/Ffea  Market  Tech.  Forums.  Ban- 
quets, and  more.  The  nearby  Huntsviile 
Hilton  Hotel  is  participating  by  offering 
special  Hamfest  rates.  Talk- in  by  K4BFT 
on  146.34/.94  MHz.  For  info,  call  (205) 
534-7175,  or  write  to  Huntsviile  Ham- 
fest, PO.  Box  12534,  Huntsviile  AL 
35815. 

AUG  21 

CAMBRIDGE,  MA  The  MIT  Electronics 
Research  Soc,  the  MIT  Radio  Soc, 
and  the  Harvard  WEreless  Club  will  hold 
a  Flea  Market  from  9  AM-2  PM  at  Al- 
bany and  Main  St.  For  details  call  (617) 
253-3776.  Mail  advance  reservations 
before  Aug.  5th  to  W1GSL,  P.O.  Box  82 
Mtr  BR.,  Cambridge  f\^A  02139.  Talk-in 
on  146.62  and  449,725/  444.725  PL  2A 
W1XM  Rptr 


MARYSVILLE,  OH  The  18th  Annual 
HamFest  of  the  Union  County  ARC  will 
be  held  at  the  Union  County  Fair- 
grounds near  Columbus  OH.  Radio 
equipyComputer  products.  Fiea  Market. 
Contact  Gene  Moore  N8YRF,  24461 
Ciaiboarne  ffd^  Marysvitie  OH  4304Q. 
TeL  (513)  246-5943, 

AUG  26-28 

SAN  DIEGO,  CA  The  1994  ARRL 
Southwestern  Div.  Convention  will  be 
hosted  by  the  San  Diego  AR  Council, 
Inc.  at  the  Town  and  Country  Conven- 
tion Center  off  of  1-8  in  San  Dtego. 
Times:  Fri.  3  PM;  Sat.  9  AM-4  PM;  Sun. 
9  AM-Noon.  Harbor  Dinner  Cruise  Fri. 
night.  Banquet  Sat.  eve.  featuring  Steve 
Roberts  N4VRE  and  Behemoth.  VE  Ex- 
ams. There  will  also  be  an  ARRL  cere- 
mony for  V\fouff  Hong.  Talk-in  on 
145.320  ►  107.2  PL.  For  info  call  (619) 
278-4284.  To  pre-register,  contact  Bob 
Boehme,  10340  Everett  Piacey  Sarjtm 
CA  92Q71. 

AUG  27 

BRIDGEWATER,  NJ    The  Somerset 

County  ARS  Inc.  will  hold  their  annual 
Hamfest  at  the  Somerset  County  4H 
Center  on  Milltown  Rd.,  just  off  of  Route 
202.  Time:  8  AM-1  PM.  Set-up  at  6  AM. 
Talk-in  on  448.1 75(-).  Contact  Donna,  or 
George  N2RQH,  (908)  369-4533.  Or 
write  to  SCARS.  PO.  Box  742,  Manville 
NJ  08835. 

CHAFFEE,  NY  The  Arcade  Kiwanis  will 
sponsor  the  Pioneer  Radio  Operators' 
Soc.  3rd  annual  Chaffee  Hamf^st/Com- 
puter  Show  from  7  AM-3  PM  at  Man  ion 
Pk.  Talknn  on  1 45.390  and  444.1 75.  Ad- 


A  KEYNOTE  SPEAKER 


■      ^-KX         ■■■^   ^- 


Order 
SPK13 


Introductory  price. 

*  1 99" 

Price  BflE5  up  pn  5epi«fnb€r  1,  ISffA* 

*  Plus  *7'*  UPS  Cround  Shipping 


SPECIFICATIONS: 

Power  Required:  12  to  14  VDC  @500  tnA;  120  VAC  adaptor  ind* 

Audio  Power  Output:  2*5  W  @  10%  THD  (S  olims) 

Audio  Seiectivity;  Pealf/notch  30  dB  or  greater,  03-S  kHz 

Squeich  Hold;  0-10  seconds 

Noise  Lf miter:  Adjustable-threshold  pulse  noise  clamp 

Tape  Activator:  Audio  activated  (VOX),  3  second  hold 

Tape  Output:  500  itiV  P-P  @  €00  ohms  (nom.) 

Headphone  Jack:  Unkersal  mono-wired  stereo  jack 

Dfmensions:  10-7/S"W  i  6-7/8'*H  x  7-l/4"D 


from  Grove! 

The  Grove  engineering  team  htts  creofed  ihe  most  revolutianory 
audio  naessory  on  the  communication  market:  the  SP200  Sound 
Enhancer. 

Housed  in  a  stylish,  sofid  oak  cabinet  hand  crafted  in  the 
mountains  of  North  CaroJiflO,  the  SP200  is  sure  to  enhance  any 
room  and  radio  receiver.  The  control  panel,  constructed  of  sturdy, 
black  abminum,  has  been  designed  for  optimum  ease  and 
convenience  when  tuning  mi  refinin j  signals. 

The  SP200  combines  a  powerful  audio  omplifler,  top-of-the  line 
speaker,  and  an  ad|uslab!e  filter  system  in  one  to  create  the  most 
versatile  and  precise  lislening  environment  ever  available  to  radio 
enthusiasts.  The  keen  peak/rHJfch  filfer  system  and  advanced 
noise  limiter  dlow  the  listener  to  pull  clear  and  distinct  signals  out 
of  the  haze  of  interference  and  background  noise,  while  the 
adjustable  bass  and  treble  provide  th&  flexibility  to  create  [ust  the 
sound  you  want.  FSK,  RTIX  pockei,  FAX,  CW  aed  all  otfier  data 
systems  are  enhanced  while  interference  and  elecfrica!  noise  are 

reduced  or  even  eliminated  by  the  analog  audio 

processor. 
The  SP200  also  comes  equipped  with  o  stereo/mono 

headphone  jock,  for  private  listening,  and  an  autornatic 

tops  octivofor  so  thot  you  never  have  to  miss  anything. 
Try  the  new  Grove  SP2Q()  Sound  Enhancer  with  your 

receiver,  scanner,  or  transceiver  and  enjoy  the  latesl  in 

speaker  sophisfication;  you1l  agree  this  is  truly  a 

keynote  speaker! 


Why  pay  over  $400  for  these 
separate  accessories: 

•  Speaker 

•  Adjustable  Filter 

•  Recorder  Activator 

•  Audio  Amplifier 

•  Audio  Activated  Squelch 

When  you  can  have  it  all 
In  the  new  Grove 

SP-200 

SOUND  ENIUi 


•J  H 


CALL  NOW! 


(800)  438-8155 

(704)  837-9200 


GROVE 

ENTERPRISES 

Changing  the  way  you 
hear  the  world 
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Beep.,  beep...  beep... 


beep.. 


beep.. 


last  call  for  every  Ham  who'd  like 

to  have  loads  of  fun  !!! 

53rd  Annual  Convention  Mexican 

Federation  of  Radio  Experimenters 


The  WIexican  Federation  of  Ham  Radio 
Experimenters  (Federacion  Mexicana  de 
Radio  Experimentors  invites  all  amateur 
radio  operators  to  our  53rd  Annual 
Convention,  which  will  be  held  in  the 
beautiful  paradise  of  Puerto  Vallarta, 
Jalisco,  Mexico,  from  October  6th  thru 
9th. 

The  Vallarta  Casa  Grande  Hotel  will  host 
this  event  in  its  main  convention  center 
and  exhibit  room.  Your  purchase 
includes  3  nights  and  4  days  (if  you  wish 
to  extend  your  stay,  more  days  are 
available— just  contact  the  hotel),  free 
beverages  from  11  a.m.  to  11  p.m.,  as 
welt  as  daily  breakfast  and  lunch 
throughout  the  duration  of  the 
convention.  To  top  it  off,  on  the  first 
evening,  you  will  enjoy  a  Mexican  Night 
Dfnner;  on  the  closing  evening,  dine  and 
dance  at  the  Gala  Dinner.  Early 
reservations  will  give  you  a  preferred 
rate,  as  indicated. 

If  you  plan  to  attend  with  your  family, 
great!  Two  children  can  stay  for  tree  in 
each  room  and  children's  programs  are 
offered.  There  will  also  be  special 
entertainment  programs  available  for 
spouses,  so  everyone  can  have  fun. 

Guided  tours  of  Vallarta  are  available  for 
anyone  who  is  interested  in  purchasing 
Mexican  arts,  crafts,  and  souvenirs.  Also 
we'll  provide  a  free  shuttle  from  the  hotel 
to  the  beach  all  day  long. 

During  this  celebration,  the  '*Ham  of  the 
Year,"  as  well  as  the  "Azteca  de  Oro" 
and  "Azteca  de  Plata  '  awards  will  be 
presented. 

Don't  miss  the  opportunity  to  enjoy 
Mexico's  most  beautiful  vacation  resort, 
Puerto  Vallarta,  and  have  fun  joining  our 
Ham  Group  from  all  over  the  nation! 


or  further  information,  please  write  to: 
FEDERACION  MEXICANA  DE 
RAOIOEXPERIMENTADORES.  A.C. 

Molinos  51,  Desp.  307  y  308,         | 
Col.  Mixcoac  Mexico  D.F.  CP  03910  1 
~  Or  send  us  a  fax  to: 

+  011  (525)  273-1019 


r 


Invites  you  to 

VALLARTA  94' 


Exhibits 

Flea  Market 

Conferences 

Non-Ham  Activities 


<M 


awayi 


Convention  pass  includes:  admission, 
hospitality  with  all  lodging,  food,  and  events 

Indicated.  For  reservations  send  your 
*  certified  check  or  money  order  in  U.S. 

currency  to  address  below.  Costs  are: 


Before  8-20-94 

$395 

From  8  -  21  -  94  to  9  -  20  -  94 

$445 

At  door  (if  available) 

$495 

Please  charge  to: 

Visa MC 

Card  Number 

Name  _^ 


AMEX 


Expiration  Date 
Amount  USD  _ 
Signature 


For  exhibit  space  quotes  and  rates,  please  contact  us  via  fax  or  mail. 
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vance  registration  tickets  $3  each  {Flea 
Market  set-up  included).  Make  checks 
payable  to  Mike  Wrona,  139  Green- 
meadow  Dr.,  West  Senecs  NY  14224. 
Please  Include  an  SASE. 
CHANUTE,  KS  The  Ctianute  Area 
ARC  Harrfestwill  be  heEd  9  AM-2  PM  at 
the  Nan  Guard  Arnnory,  South  Santa  Fe 
St.  VE  Exams;  registration  at  9:30  AM. 
Testing  at  10  AM,  Bring  origmals  and 
copies  of  license  and  all  certificates, 
and  a  picture  ID,  Flea  Market  set- up  7 
AM-9  AM.  Talk-in  on  146,745-.  Contact 
Paul  NONBD  or  S^rsh  NOTKO,  Rt  1, 
Box 208,  Humboldt  KS  66748.  TeL  (316) 
473-2873. 

RHINELANDER,  Wl  The  Northwoods 
ARC,  ARES,  Rhinelander  and  Toma- 
hawk  Rptr  Assns.  will  co-sporsor  the 
Northwoods  Swapfest.  Doors  open  8 
AM-2  PM  at  Sugar  Camp  Town  Hail,  13 
rriles  north  of  Rhinelander.  on  Hwy.  17. 
VE  Exams;  Registration  10;30  AM,  test- 
ing at  1 1  AM.  Contact  Mary  Berg^r 
NS90,  367  Lois  St.,  Rhinelander  W! 
54501.  Tei  (715)362-9296. 
ROSEAU,  MN  Lake  of  the  Woods  Rptr. 
Assn,,  Inc.  will  hold  their  3th  annual 
Ham  Fest  at  Roseau  High  School  Gym, 
Hwy  #1 1  E.  VE  Exams.  Flea  Market, 
Banquet  witti  program.  More.  Talk- in  on 
147.69/.09  and  146.40/147.00.  Contact 
David  Landby  KBOHAP,  Hie.  3,  Box  10, 
Warroad  MN  56763,  Tei.  (218)  386- 
tC92. 

AUG  28 

LEBANON,  TN  A  Hamfest  Will  be  held 
at  Cedars  of  Lebanon  State  Pk.,  U.S. 
Hwy.  231,  7  mi.  south  of  1-40.  The  Short 
Mountain  Rptr.  Club  weII  host  this  event 
7  AM-3  PM.  Talk-in  on  146.91,  Contact 
Mary  Alice  Fanning  KA4GSB,  4936 


Danby  Or,  Nashviile  TN  37211.  TeL 
(615)832-3215. 

MATAMORAS,  PA  The  ARRL  sanc- 
tioned Tri-State  ARC  Hamfest  will 
be  held  at  Hunts  Best  Western  Pavil- 
lion,  RT  84  Exit  11  (where  PA.  NY  and 
NJ  meet).  Flea  Market.  ARRL  Booth. 
Contact  Pauf  KD3L  (717)  491-4608  af- 
ter 1  PM;  Ray  WY2D,  (914)  856-1733 
after  6  PM;  or  Bob  N3NPT.  (71 7)  296- 
4551. 

ST.  CHARLES,  MO  The  St.  Charles 
ARC  will  host  ''Hamfest94'^  at  the 
Blanchette  Park  from  6:30  AM-2:30  PM. 
Vendor  area  open  9  AM.  Talk-in  on 
146.07/. 67,  Contact  Scott  Schuitz 
NOUVM,  241  Burning  Leaf  Dr.,  SI  Pe- 
ters MO  63376.  Tei.  (314)  928-7267.  To 
pre-register  for  VE  Exams,  call  (314) 
524-3254. 

WOODSTOCK,  IL  The  Tri-County  Ra^ 
dio  Group,  Inc.  will  hold  its 
Hamtesl/Corriputer  Show  at  the  Mc Hen- 
ry County  Fairgrounds  located  just  of* 
Route  14  on  Route  47.  beginning  at 
6:30  AM  for  Fleamarket,  and  8  AM  for 
exhibitors.  (Set-up  Sat.  by  appointment, 
or  6:30  AM  on  Sun.)  Talk-in  on  146.52 
simplex.  Reservation  deadline  is  Aug. 
10th,  Write  to  T.aR.G.,  RO.  Box  3107, 
Skokie  IL  60076-6107;  or  call  Robert 
N9KXG,  (708)  658-1678. 
YONKERS,  NY  A  Hamfest^Computer- 
fest,  sponsored  by  the  Yonkers  ARC^ 
will  be  held  9  AM-3  PM  at  the  Yonkers 
Municipal  Parking  Garage  on  Main  St 
Talk-in  on  146.865.  440.150  MHz,  Pre- 
registration  is  $10  per  space.  Make 
checks  payable  to  the  Yonkers  ARC  and 
send  your  order  with  an  SASE  to 
Y.A.R.C,  P.O.  Box  378,  Cenluck  Sta., 
Yonkers  NY  10710-0373. 


TRANSMITTER  LOCATION 


Direction  Finding  System 
Tracks  Down 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters  & 
Cell  Sites 


Models  available  with 
computer  interface, 
synthesized  speech, 
for  fixed  or  mobile 
use,  covering  50  MHz 
to  1  GHz.  Call  or  fax 
for  details 


DOPPtER  SYSTEMS 


CarefTee«  A»i^onjl 


iNC. 


Fax 


-  (602> 


129* 
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SEPT  2^3 

NEW  ORLEANS.  LA  The  New  Orleans 

Internat  I  DX  Convention  will  be  held  at 
Royal  Sonesta  Hotel  on  Bourbon  St, 
Tirres:  Fri.,  Sept.  2.  1  PIVl-11  PM;  Sat,, 
Septs,  8AM-Midnight, 
Registration  deadline  is  Aug.  15lh.  For 
more  info,  call  (504)  283-4143  days  on- 
ty;  FAX  (504)  324-2129.  Send  checks  or 
money  orders  payable  to;  New  Odeans 
internafi  DX  Corjvenlion.  c/o  Michaei 
Mayer  W5ZPA,  5336  Maraia  Ave,,  New 
Orleans  LA  70124. 

SEPT17 

SCOTTSDALE,  AZ  The  Family  AR 
Event  will  hold  Its  2nd  annual  event  at 
Rawhide  Western  Town^  23023  U. 
Scottsdale  Rd.  RC  airplane  demo. 
Weathersat  forums.  Emergency  Ham 
Radio.  Aclivities  for  children.  Swap  meel 
area  opens  at  6  AlVt.  Extiibit  hall  opens 
at  9  AM.  Contact  Len  Wlnkier  KB7LPW, 
RO.  Box  9219.  Phoenix  AZ  85068.  TeL 
(602)  861  0303. 

SPECiAL  EVENT  STATIONS 

AUG  5-7 

MACUNGIE,  PA  Local  hams  will  oper- 
ate W3TEB  on  the  General  80,  40  and 
20  meter  phone  subbands  and  146,55, 
in  conjijnclion  with  the  31  si  annual  Das 

Awkscht  Fescht  (PA  Dutch  for  ^'August 
Festival"  -  A  Festival  and  Antique  Car 
Show),  For  a  certificate,  send  QSL  and 
SASE  to  Henry  Bucfiin  W3TEB,  2i  East 
Main  St,  MacungiePA  18062-1308. 

AUG  6-7 

BARNEGAT  LIGHT,  NJ   The  Old  Bar^ 

ney  ARC  will  operate  W20B  from  "OLD 
BARNEY,"  the  Barnegat  Lighthouse 
(Long  Beach  Is.  IOTA  JSJA-111),  to  com- 
memorate Nan  Lighthouse  Day.  Time: 
3000  UTC-0000  UTC  each  day.  Freq.: 
Look  In  the  lower  25  kHz  of  the  General 
phone  bands;  40,  20,  15,  and  10  me- 
ters, plus  146.52  simptex.  146,335  Rptr, 
and  other  local  Rplrs.  For  a  special 
QSU  send  a  9'  x  12"  SASE  with  2  units 
0^  postage,  via  NLI2F.  For  more  info, 
contact  OSL  W208  via  NU2F,  Joe 
Fieishinger  Sr.,  75  Josttua  Dr.,  Mana- 
hawkin  NJ  Q8050  USA. 
WELLSBORO,  PA  The  Tioga  County 
ARC  will  operate  W03C  1300Z  Aug,  6- 
1300Z  Aug  7,  from  Leonard  Harrison 
State  Pk,  to  celebrate  the  50th  Anniver- 
sary of  Smokey  Bear.  Operation  will  be 
in  the  60,  40,  20  and  15  meter  General 
phone  subbands^  and  in  the  l^lovice  10 
meter  phone  subband.  For  a  certificate, 
send  QSL  and  a  9"  x  12"  SASE  to  Dar- 
lene  Hahn  W03C,  RD.  #6  Box  200, 
Wetisboro  PA  16901. 

AUG  7-13 

POTTSVILLE,  PA  The  Schuylkill  ARA 
will  operate  N3ILC  Aug.  7th-ALtg,  13lh, 
to  celebrate  the  Schuylkill  County  Fair. 
Operation  will  be  both  CW  and 
phone  on  the  General  and  Novsce 
subbands.  For  a  certificate,  send  QSL 
and  SASE  to  Ed  Brennan  N3ILC,  520 
Spring  Garden  St.,  Pottsvitle  PA  17901- 
1651. 

AUG  12*13 

MIDDLEBOURNE,  WV  The  Tyier  Coun- 
ty ARO  will  operate  KA8G0H  1500Z- 
22002  Aug.  12th  and  13th  to  celebrate 
the  32nd  annual  Tyler  County  Fair.  Oper- 
ation will  be  in  the  lower  portion  oi  the 
General  40  and  20  meter  phone  t?ands, 
and  tiie  146.335/R.  For  a  certificate, 
send  QSL  and  9"  x  12"  SASE  to 
TCARO.  RO.  Box  287,  Middiebourne 
WV  26149. 


AUG  1246 

WEST  ISLAND,  MONTREAL,  CANADA 

IVlembers  of  the  West  Island  ARC  are 
planning  the  club's  3rd  expedition  to 
St.  Pau[  Island  (off  the  northern  tip 
of  Nova  Scotia).  IOTA  NA-94,  The  group 
plans  to  operate  CW,  SSB,  and  RTTY, 
using  the  call  CY9CWL  Operation  will 
be  on  40,  80 ^  and  160  meters.  Opera- 
tions will  start  at  OOOOZ  on  Aug.  12th 
and  continue  through  Aug.  I6lh.  Freq.: 

(MHz)  1,830-50,  3,505-15.  3780-3,800, 
7,040-7.060,  7.250,  10,110,  14.040, 
14.195,  18,060,  18,120,  21,040,21.320, 
24,940,  28.120,  28,495,  RS-12:  Tx 
21.220,  Rx  29.420,  RTTY  7.090,  14.090, 
Listen  for  operators  Reg.  VE2AYU, 
Coos.  VE2GTL  Jean  VE2JCX,  Jean 
VE2TBH.  Lowell  VY20X,  Fred  VE2SEI. 
Andrew  VE2WH0,  Hefen  VE2YAK,  and 
Margaret  VE2Z00.  VE2YAK  and 
VE2Z00  will  be  especially  looking 
for  ops  trying  for  YL  DXCC.  Address 
QSLs  to  West  Island  ARC  inc.  RO.  Box 
884,  Pointe-Ciaire/Dorvai  00,  Canada 
H9R  426.  For  more  info,  contact 
Fred  Archibald  VE2SEL  130  Embleton 
Ores.,  Pointe  Claire  QC.  Canada  H9R 
3N2. 

AUG  13 

BARNESBORO,  PA  The  Dividing  Ridge 
ARC  will  operate  KE3DR  1500Z^23002 
to  commemorate  Barnestjoro's  Centen- 
nial Operation  will  be  in  the  lower  Gen- 
eral 40  and  20  meter  phone  subbands 
and  the  Novice  phone  portion  on  10  me- 
ters. For  a  certificate,  send  QSL  and 
SASE  to  Dividing  Ridge  ARC  RD^I  Box 
503-A,  Barnesboro  PA  15714. 
CENTERVILLE,  GA  The  employees  of 
Georgia  F^wer  Co.  (Plant  Scherer)  and 
friends  will  operate  Station  AD4FC  to 
commemorate  the  company^s  dedication 
to  the  environment  and  the  community. 
The  event  will  begin  at  1200  UTC  and 
end  at  2400  UTC.  Operation  will  be  in 
the  lower  25  kHz  of  80,  40,  20,  and  15 
meter  General  class  phone  subbands, 
and  in  the  10  meter  Nov  fee  class  phone 
subband.  For  a  certificate,  send  a  9"  x 
^2'  SASE  to  Don  Hall  AD4FC,  262  Va- 
tencia  Cir.,  Centervilte  GA  31028.  There 
will  also  be  VE  Exams  and  a  Tailgate 
Swapfest. 

LAKE  WINNIPESAUKEE,  NH  The 
Central  NH  ARC  will  operate  W1JY  from 
the  deck  of  the  235  ft.  M/S  ML  Washing- 
ton. Operation  will  be  1200Z-1900Z  on 
28,333.  21,333  and  14,333  +/-  3mh.  Lis- 
ten on  10  meters  on  the  hour,  15  meters 
at  20  minutes  after  the  hour,  and  20  me- 
ters at  40  minutes  after  the  hour.  For  a 
certificate,  send  9"  x  12"  SASE  and  QSL 
to  CNHARC,  Box  1112.  Lacooia  NH 
03247-1112. 

AUG  13-14 

FALL  RIVER,  MA  Station  W1ACT  will 
operate  from  aboard  the  tall  ship  "^H, M.S. 
Bounty"  as  part  of  the  annual  Tall  River 
Celebrates  America"  Festival,  Opera- 
tions will  be  on  2,  6  and  10  through  160 
meters,  using  CW,  SSB.  and  FM.  The 
Station  will  operate  1400Z  Aug.  13th- 
1400Z  Aug,  14th.  To  get  a  QSL  card, 
please  QSL  via  Ed  Walsh  WV1L,  798 
Second  SL,  Fall  River  MA  02721. 
MILFORD,  Ml  The  Miifbrd  ARC  will  op- 
erate W8YDK  150OZ-2300Z  both  days, 
to  celebrate  the  Milford  Memories  Sum- 
mer Festival  in  commemoration  of  the 
discovery  and  founding  of  Milford  Ml. 
Operation  will  be  in  the  lower  portions  of 
the  General  and  Novice  40,  20  and  10 
meter  subbands.  For  a  QSL  card,  send 
SASE  and  QSL  to  Joe  Kaminsky 
N8PGF,  MARC.  RO.  Box  301.  Highland 
Ml  48357. 


■^  Ngmber  26  on  ] 

Barter  w  buy 


your  i=eedback  card 


Turn  youf  old  hain  und  cofnputer  gear  nits  cash  now.  Sure,  you  can  wait  for  a  hamtesi  to  iry 
and  dwnp  iL  bi£  you  know  ^chjI  §eia  larmofe  feeist»c  pnee  if  you  have  it  out  wtiere  lOO.OOO  ac- 
iw  ham  potentijJ  buyers  can  see  H  tttan  tfie  few  hundred  >ocaJ  liams  wtw  ram«  by  a  11^  maffcct 
tiaMs  QfOQli  your  aetrc,  garage,  t;80ar  and  doset  sh€^«^  and  g«[  cas^  tor  youf  har^  tttd  ocvj^Hicef 
gear  be4c»«  H^  too  o(d  to  sell  ¥ou  kr*c«  you're  n<rt  going  lo  use  «l  agaih.  so  why  Eeawc  S  tor  >ouf 
widow  to  Efirow  out?  Thai  slufT  isn't  getong  any  younger* 

Tbe  73  F]«a  WaT-hes.  Bauer  n'  Buy,  oostS  you  peafti/ts  (alrnos4>— comes  to  35  cents  a  word  fctf 
indinduai  (noncommi?n:ial)  ads  and  Si  .00  a  w&rd  br  commercial  adS-  Dortl  pltan  on  tel&ng  a  torq 
stc^.  Use  aUxeviations,  oam  it  in.  But  be  honesi  There  are  pieniy  of  hams  who  iove  to  fix  tringii, 
sd  if  It  doesn't  work,  say  sa 

Make  your  list  count  the  wonls.  ind^idEng  your  caB,  address  ajid  phone  number,  Inctude  a 
(^w*  or  your  ctettt  caid  numtier  amJ  eepiiBtion,  if  you're  placing  a  cofumsraal  acJ.  incTixlo  an  ad* 
ditjonai  ptianiD  rumt>ar.  si^parate  from  your  ad. 

This  IS  a  monihly  maga2jne,  not  a  daiiy  newspaper,  so  figure  a  couple  momtis  before  ihe  action 
starts:  1h€n  be  prepare^i,  If  you  gel  too  many  caJb.  y&u  pncsd  II  iow.  t1  you  don't  get  ma  try  c^Eb.  too 
hign. 

So  gel  busy.  Btow  the  dust  off,  check  everything  out.  make  sure  it  siiH  wofIcs  right  and  junebe 
you  can  help  make  i  harn  sufs  rl  still  works  right  and  junebe  you  can  help  make  a  Jiam  newcomer 
or  retired  old  timer  happy  with  thai  rig  you're  not  uajng  now.  Or  you  might  get  busy  on  your  comput- 
er  and  put  logolher  a  list  of  smaii  gear/parts  to  send  to  those  interested? 

Send  youf  ads  and  payment  lo  [he  Barier  n"  Buy,  Judy  Waiker,  70  Rl.  £0£W.  Peteitorough  NH 
0^4 5B  and  gat  set  for  the  phone  calls. 


The  deadline  for  the  September  claS' 
sjfied  ad  sectiort  is  July  14, 1994, 

ALL  ABOUT  CRYSTAL  SETS,  Tfieory 
and  conslryctJon  of  crystal  set  radios. 
$9,95  each,  ppd  USA.  Send  to:  AL- 
LABOUT  BOOKS.  Oept.  S.  P.O.  Box 
^366.  5anD«egoCA92tB2.  BNB200 

CUSTOM  MADE-HAND  TOOLED 
leather  products  with  your  inlliafs, 
natne.  eaa  tetters.  Photo's  S  estirnates 
availabte.  Key  rings,  wallets,  belts, 
purses,  hanging  signs,  specially  jlems. 
GREAT  GIFT.  LEATHER  &  WEST,  67 


Causeway  Rd..  West  Swanzey  NH 

03469.  (603)352-6256.  9-4  pm.  W-F 
ET.  BNB215 

SUPEBFAST  MORSE  CODE  SU- 
PEREASY*  Subliminal  cassette.  Si 2. 
LEARN  MORSE  CODE  IN  1  HOUR. 
Amazing  sypereasy  technique.  $12: 
both  $20.  Money  back  guarantee.  Free 
Catalog:  SASE  BAHR-T4,  150  Green- 
field. Bloomingdale  IL  601 08.   BNe22l 

OVER  500  TAILGATE  SPACES  THIS 

YEAR,  Sun  coast  Amateur  Radio  and 
Cornpyter  Corwention.  November  19  & 


20,  1994.  Rorida  Stale  Fairgrounds. 
Write:  FGCARC,  P.O.  Box  2423.  Clear* 
water  FL  3461 7-2423.  BNS265 

WArCTED:  AUDIO  EQUIPMEMT  Tube, 
Solid  State,  Mclntc^h,  Marantz,  Tannoy, 
EV-Patricians,  Western  Efecrric, 
Nakamichi  preferred.  John.  (410)465- 
2699.  BNB268 

QSL  SAMPLES-  50  cents.  SAM- 
CARDS^  4a  Monte  Carlo  Dr.  Pittsburgh 
RA 15239.  BNB275 

MOTOROLA      EOUIPMENT,     Two 

450Mh2  MOCOM  35  Transceivers  wiih 
llOv  power  supplies,  one  Alert  Monitor 
450Mtiz  Base  receiver,  new  with  manu- 
als. S600.00  takes  all  Two  450Mhz  Du- 
plexers.  $200.00.  Tony  Sperdtrtl. 
WB2MP2,  710  Central  Park  Blvd.,  Port 
Orange  FL  32127.  (904]756-7763. 

BNB28S 

ATTENTION  HAMS!  Subscribe  to  6-50 
Worldwide  for  Six  Meter  Enttius fasts, 
DX  Digest  far  DX  Chasers,  or  The 
NoviCB/Tech  Report.  CalJ  {817)694- 
4047  or  FAX  (817)694-2522. 

BNS292 

COMMODORE  64  REFAtR,  Fast  turn 
aroynd  SOUTHERN  TECHNOLOGIES 

AMATEUR  RADtO.  10715  SW  1  90m 
Slreel  #9.  Miami  FL  33157.  (305)238- 
:^127,  BNB295 

KIT  BUILDERS—  NEW,  SYNTHE- 
SIZED qrp  TransmFtter/Transceiver.  the 
ARK4,  FuB  TransceiveT  Kft  w/case  only 


$199.95-  One  board,  no  wiring,  top 
quality  components  &  PCS.  GUARAN- 
TEED TO  WORK.  For  into  send  SASE; 
Call/Write  lo  order:  S  &  S  ENGINEER- 
ING, 14102  Brown  Road,  Smithsburg 
MD  21783:  (301)416-0661.       BNB304 

WANTED:  Etectrofi  Tubes.  ICS,  Semi- 
conductors. ASTRAL,  RO,  Bm  707ST, 
Linden  NJ  07036.  Call  [800)666-8467. 

BNB307 

KENWOOD  AUTHORIZED  REPAIR, 
Also  ICOM.  Yaesu.  GROTON  ELEC* 
TRONICS,  Box  379.  Groion  MA  01450. 
(508)448-3322.  BNB310 

PROGRAMMABLE  COUNTER  -  Works 
with  ANY  VFO  Rig!  Get  a  digilat  display 
for  your  rig.  100  Hz  resotution.  You  can 
read  the  tuned  frequency  dtrectly.  no 
need  lo  calculate  offsets.  Counts  to  40 
Mhz.  up  OR  down.  Counter  KIL  $69.95; 
Kit  w/case,  $99.95;  Assembied  w/case» 
S139.95.  GUARANTEED  TO  WORK. 
For  info  send  SASE:  Call/ write  10  order: 
S  &  S  ENGINEERING,  14102  Brown 
m..  Smithsburg  MD  21783;  [301)416- 
0661.  BNB334 

RCI*29S0  OWNERS:  New  modification 
manital  inctudfng  Power  increase  Clari- 
fier  modification.  Modulation  increase, 
Operaitng  hints,  and  more.  Parts  indud- 
ed.  Only  S20.00  ppd  in  US-  (Missouri 
residents  add  S1.15  tax),  SCOTT,  RO. 
Box  510408.  St..  Louis  MO  63151* 
0408.  (314^6-0252-  Money  Orders  or 
C.O.a  BNB340 

Continued  on  page  91 


BUY  DIRECT  FROM  US,  THE  IVIANUFACTURER 


MasterCharger®  I  &  II 
\^  ^    #1    i^  A 


SPECIAL 

FOR  THE 
MONTH  OF  AUGUST 


By  simply  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  I  com,  Kenwood,  Alinco,  etc. 

2-Way  Radio  Battery 


on  all 

STANDARD 

Replacement 
Batteries 

LOOK  FOR  SEPTEMBER  S 
SPECIAL  OF  THE  MONTH 

MONTHLY  DISCOUNTS 
APPLICABLE  TO  END-USERS  ONLY 


NYS  residents  add  8.5% 
sales  tax.  Add  S  4.00  for 
postage  and  shippfng. 


MasterCharger^l  +1 

Electrically  Identrcaf  to  MasterCharger  I 


If  you  f\Bve  two  different  radios 
you'll  only  need  one  charger  to 
accornodrite  both  radios.  Now  by 
simply  switching  the  switch  to  the 
teft  or  right,  you  can  determine 
which  charging  cup  to  activate. 


Prices  and  5 peri ff cations  subject  to  change  wjthou!  notice 

W&W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  !  1301 

In  U.S.A.  &  Canada  Calt  Toll  Free  800-221-0732 

In  NY  State  Call  (516)  942-001 1  ■  Fax  (516)  942-1944 

World  Wide  Distributorships  Availabfe,  Please  Inquire 


ftk. 


MADE  IN 
THE  U.S.A. 

FHEE  CATALOG 
AND  PRICE  I.I&T 


CmCLE  191  ON  READER  SERVICE  CARD 
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ICOM 

Icom  ha$  announced  the  IC-^BSOH 
h^9h  pertormance  all -mode  duai^band 
base  station  transceiver  fof  2  meter 
and  440  MHz  operation.  The  IC'820H 
is  ccmpact  and  lightweights  making  it 
icfeal  for  mobile,  fmed,  or  field  opeiB- 
tlon.  Yet,  this  new  transceiver  \s 
fmcked  with  top  performance  features, 
including  a  newl^  designed  DDS  capa- 
ble of  resolving  1  Hz  tuning  steps  for 
fine-tuning. 


BuMl-in  S3tellfte  furvcttons  iiv 
etude  normal  arxl  reverse  tmclc- 
ing,  independent  uptink/downlink 
control  for  Doppler  shift  compen- 
sation and  separate  satellite 
VFO.  Ten  satellite  memories  al- 
low you  to  quickly  switch  tfOffl 
normal  to  satellite  operation, 
independent  controls  and 
Indicators  for  each  band  make  ihe 
]C'620H  easy  to  operate.  Additional 
features  include  IF  shitt.  memory  alto* 
cation,  AF  speech  compressor,  ay  to 
fepeater  and  one-touch  repealer,  built- 
in  high  stability  crystal  unit.  RIT,  CW 
semi  break-tn.  and  side  tone. 

The  suggested  retail  price  is 
$1,999.  For  more  mformatlon.  visit 
your  favorite  dealer  or  contact  icom 
America.  Inc.,  2380-ll6th  Avenue 
N.E..  Believue,  WA  98004;  (206)  454- 
8155,  Or  circle  Reader  Service  No. 
201. 


AMATEUR  RADIO 

EXCELLENCE 

Arruteur  Radio  Excellence  Products 
has  introduced  the  ARE  ''Classic' 
Clock  for  the  ultimate  ham  shack.  Ham 
operators  everywhere  will  appreciate 
the  Classic's  beautiful,  original  artwork 
dial,  capturing  the  essence  Of  Ihe 
Golden  Age  of  radio.  The  classic  repre- 
sents Ihe  finest  value  available  foday  in 
a  cuslom*made  clock  for  radio  ama- 
teurs. 

The  ARE  Classic  features  a  12-  and 
24-hour  dial,  quartz  accuracy,  and  a 
fully  laminated  artwork  face  with  the 
call  letters  of  your  choice  custom-prlnt- 
ed  with  the  art.  These  beauties  are 
100%  crafted  in  the  USA.  The  clock 
frame  measures  approxfmateiy  9" 
square  by  2"  cfeep,  and  is  suitable  for 
desktop  display  or  wall  mounting. 

The  ARE  Classic  is  powered  by  one 
AA  battery  {included),  and  is  gift-boiced 


in  fine  tissue.  The  dial  face  is  dark 
brown  on  light  beige;  frames  are  avail- 
able In  simulated  light  oak,  walnutn  or 
black  (shown)  finishes.  Please  specify 
frame  and  call  letters  when  orderirig. 

The  price  Is  $39,99  plus  &4.50  ship- 
ping in  the  USA.  (Foreign  addresses 
add  shipping  FPO  NH,  USA.)  For  more 
infornaation  or  to  order  contact  Ama- 
teur Radto  Exce{ienc&,  RO.  Box  1S51\ 
Dept  73,  Manchester,  NH  03705^ 


AUTEK  RESEARCH 

Autek  Research  has  intro* 
duced  the  pocket -si  zed  RF  Ana- 
lyst, designed  to  check  and  adjust 
antennas.  feed[ines.  and  RF  net- 
works. It  Includes  a  microproces- 
sor, A/D  converters,  and  a  low- 
distortion  leveled  sine  wave  gen- 
erator with  four-digit  readout.  This 
device  Is  continuously  adjustable 
from  1.2  to  35  MHz  in  five  bands. 
Measurements  include  RF 
impedance  (0  to  2.000  ohms).  SWR  (1 
to  15:1),  C  (0  to  9,999  pF).  and  L  C<.04 
to  300  mH),  This  range  of  digital  read- 
out tnforrr^tlon  is  unk|ye  in  this  price 
range. 

The  fnstnjment  connects  to  any  an^ 
tenna  or  feed  line  for  instant  readouts.  L 
and  C  are  measured  at  the  frequerK:y 
of  interest,  showing  the  true  RF  value 
of  these  components.  Basic  accuracy 


ts  2.5%  to  5%  over  most  of  its  range. 
The  instrument  fits  into  a  shirt  podcet 
and  ains  on  a  9  volt  battery. 

The  Autek  Research  RF  Anafyst  is 
priced  at  SI 29.95  plus  S6  S&H  (US), 
For  more  information  or  to  order  con- 
tact Autek  Research.  4143  W.  Waters 
Ave.,  0120,  Tampa.  FL  336U:  (8t3) 
$?U3305.  Or  circle  Reader  Service 
ISio.  205. 


GORDON  WEST  RADIO  SCHOOL 

The  amateur  radio  General  Class  Element  36 
Question  pool  has  been  revised  as  of  Juty  1,  1994. 
The  new  question  pool  wiU  be  valid  for  four  years, 
arKi  will  reflect  ihe  exact  283  questions  and  answers 
rww  found  on  annateur  radio  General  Class  tests.  All 
of  the  Gordon  West  Radio  School  books  and  cas- 
settes have  been  updated  to  coincide  with  this 
change. 

"Only  the  General  Class  Element  3B  question 
pool  was  changed  last  July"  says  Gordon  West 
WB6NOA.  "All  other  amateur  radio  question  pools 
remain  exactly  the  same,  and  the  Advanced  Class 
pool  is  next  for  revision  in  about  nine  months,"  adds 
West. 

The  new  General  Class  audio  cassettes  also  cover  all  the  new  General  Class 
questions.  They  have  b^n  completely  updated  in  stereo  to  make  learning  conve- 
nient and  fun,  whether  while  exercising  at  home  or  w^lle  driving  in  the  car. 

The  updated  books  and  cassettes  are  available  at  your  favorite  dealer,  or  you 
can  onrJer  the  autographed  set  direct  for  Si 9.95  plus  $3  S&H.  For  more  informa- 
tion or  to  order  contact  Gotdon  West  Radio  School  inc.,  24U  Cofiege  Drive.  Cos- 
ta Mesa.  CA  92626;  (714}  549-5000  (Mot  Line  tCM  p,nt.};  (714}  434-0666  (info 
Une24  hfs.}.  Or  cirde  Reader  Service  No,  202* 


preamp  as  well  as  RF  power  and  sup- 
ply voltage  Indicators.  The  unit  pro* 
vides  a  maximum  output  of  35  watts 
(30  out  for  3  in).  LEDs  show  output  lev- 
els of  10^  20,  and  30  watts  and,  at  the 
same  time,  power  supply  variations 
from  10.5  to  13.8  VDC.  This  amp 
works  in  the  FM,  CW.  AM,  and  SSa 
modes. 

For  more  Information  contad  Navat 
Electronics,  tnc,.  5417  Jetview  Circie, 
Tampa.  FL  33B34:  (313)  885-609 1, 
FAX  (813}  885*3789.  Or  dn^ie  Reader 
Service  No.  203. 


h4AVAL  ELECTRONICS, 
INC. 

Mawmt  Electronics  has  mtroduced 
their  new  all- mode  PV-SSR  VHF  Unear 
Amplifier  incorporating  a  GaAsFET 


ELECTROSOFT 

Eiectrosoft  has  introduced  a  pro- 
gram to  control  the  Yaesu  FT-990 
transceiver  The  program  works  on  any 
PC  or  compatible  equipped  with  a  seri- 
al port  and  requires  the  FIF^232c  inters 
face  circuit  supplied  by  Yaesu. 

The  Electros  oft  program  reads  the 
frequency,  bandwidth,  and  mode  for 
both  VFOs  and  for  90  memory  chan- 
nels, then  stores  the  data  in  a  comput- 
er file.  You  can  store  an  unlimited  num- 
ber of  channel  files.  The  program  can 
read  any  pieviously  saved  fite  and  re- 
set the  frequencies,  bandwidths. 
modes,  and  scanning  information 
quickly  and  easily. 

The  bottom  line  on  the  screen 
shows  the  command  keys  used  to 
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edit  and  the  highlighted  fields  in  the 
four  top  windows,  The  program  is 
backed  by  a  money  back  guarantee 
and  is  priced  at  $100.  For  more  in* 
formation  gr  to  order  contact  Et&c~ 
trosoft.  RO.  Box  1462.  Loveland,  CO 
80539.  Or  circle  Reader  Service  No. 
204. 


WA1FFL 

Wire  antenna  enthusiasts  will 
be  interested  in  a  new  center 
support  device,  the  waiffl  Lad- 
der-Loc  for  450  ohm  ladder-line 
antennas.  The  device  is  con- 
structed of  calcium-reinforced 
polypropylene  and  features  a 
biiill-in  strain  relief  to  take  the 
weight  off  the  wire  joints  at  the 
feed  point-  It  h^^  overlapped  con- 
staiction  to  keep  water  out  of  the 
sides  and  is  very  sturdy. 

The  Ladder*Loc  goes  together 
quickly  with  two  wing  nuts;  adding  a 
touch  of  sealant  will  make  ft  completely 
weatherpnsof-  The  product  Is  priced  at 


S1 1 .95  plus  shipping.  For  more  intof- 
mation  or  to  order  contact  Radiow^re, 
P.O.  Box  1478,  West  ford,  MA  01 886; 
($00)  950  927$.  Or  Circle  Reader  Ser- 
vice Number  206, 
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OLD  '  NEW  ELECTRON  TUBES  FOR  SALE,  large 
invetnory  of  old  receiving  tubes.  2600  in  cartons, 
200  loose  and  not  cartoned,  loose  and  uncarton  are 
free!  Please  call  for  inventory  list.  Donafd  Ouellette, 
68  East  Main  SL,  Fori  Kent  ME  04743.  (207)834- 
5742  or  (207)834-2188  EST.  BNB349 

HR2510,  RCf2950,  CONNEX  3300.  COBRA  148, 
GALAXY  SATURr^,  plus  many  mone  ktts  to  increase 
your  modylation,  $19.95.  (800)530-0109.    BNB350 

KIT  BUILDERS^  Complete  list  of  165+  kit  vendors. 
#10  SASE  +  S3.00  USD  la:  RUTENDER  ENGI- 
NEERING, 38045  roiti  Si  E,  #H75-AR,  PainxJaie 
CA  93550.  BNB365 

QSL  CARDS  —  Starvdard  and  custom.  Your  ideas 
or  ours.  Excellent  quality  Fori  stamping  available. 
Many  designs  and  type  styles.  Catalog  and  samples 
SI. 00  refundable,  WILKINS.  Oept.  A.  Box  787. 
Atascadem  OA  93423,  BNB370 

CALLSIGN  WRtSTWATCM  -  Free  details,  send 
SASH.  TLC,  Dept  HWA.  9438  Broadway,  Temple 
City  CA  91 780.  BNB379 

MANUALS  KW940  Owner  artd  Shop  manual  with 
schematic,  $20.00:  also  Heathktt  SB220'1  manual 
and  sct^ematic.  S20.00;  also  NEW  3-5002.  $35.00. 
(210)435^190.  BNB381 

NEW  NN1G  CW  SUPER-HET  SINGLE  BAND 

TRANSCETVEft  KIT.  Available  in  20M,  30M.  40M. 
80M.  S59.95  plus  S3,75  S/H.  <Cata!og-2  Stamps), 
DAK'S  SMALL  PARTS  &  KITS,  1935  South  3rd 
West  #1 .  Missoula  MT  59801 .  BfslB3a5 

SERVICE  , . .  <  *  MONITORS  .  *  *  • .  WANTED 

SERVICE  ,  . ,  .  .  MONITORS WANTED 

Any  late  model Test  Equipment  . , . .  -  Call, 

(408)241-7376.  BNS390 

CW'ers.  USN  FLAMEPROOF  KEY,  new,  packed 

1955,  $59  (shipping  Includecf).  Collectors^  16  pages. 
mostfy  telegraphic,  relundabla  $2.00  pfus  2  Stamps. 
Joseph  Jacobs,  60  Seaview  Terr.,  Northporl  NY 
1176a  BNB393 

ITS  BACK!  The  return  of  the  HW  8  Handbook! 
Second  printing.  IVtodifi  cat  ions  for  the  Heath  ORP 
rigs.  First  class  mall  $11.  DX  add  $4  for  air  mail 
shipping.  Mike  Bryce,  WBSVGEp  2225  Mayflower 
NW.  Massilion  OH  44647.  BNB404 

MAHLON  LOOMtS,   iNVENTOR  OF  RADIO; 

(patented  1872)  by  Thomas  Appleby.  (Copyright 
1967).  Available  from  JQHAN  K.V.  SVANHOLM, 
N3RF,  SVANHOLM  RESEARCH  LABORATORIES, 
PC,  Box  81.  Washingtorr  DC  20044.  Please  Send 
S25.00  donation  with  $5.00  for  S&H.  BNB420 

BROWNIES  QSL  CARDS  SINCE  1939.  Catalog  & 
samples  Si  (refundable  with  order).  3035  Lehigh 
Street,  AJlenlown  FA  18103.  8NB430 


BUTTCRHUT  Af^TENNAS.  NEW^in  box.  (2)HF6- 
VX.  $125.00;  (2)HF5B.  $200.00;  (2)HF2V.  $11000; 
(1)HF7VX.  $150.00.  (210)435-6190.  BNB435 

RADIO  DOCTOR  VIDEOS  for  Repair  and  Align- 
meni  of  HP  Transceivers.  Reviewed  by  Gordon 
West,  January— 73  Magazine.  Videos  for  popytar 
KENWOOD,  YAESU,  and  ICOM.  ORDERS: 
(800)788-1418  MC/VISA.  Catalog:  SASE  (2 
stamps):  RADKD  DOCTOR.  710  Teague  Dr.  Kenne- 
saw  GA  301 44.  BN&442 

FREE  .  .  .  Ham  Radio  Gospel  Tracts:  DX  Contact 
and  Chrisfian  Helps.  SASE  NIGDR  RAR-OFC. 
RO.  Sox  8,  Harmony  ME  04942.  BNB443 


CB-TO-10  METERS 


We  specJaJize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories  Thousands  of 
satisfied  customers  since  1976!  Catalog  S3 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH      Owner 
P  O,  BOX  31500X.  PHOENIX.  A2  S5046 
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CtRCLE  281  ON  READER  SERVrCE  CARD 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today. .  .  1-800-274-7373 


"FIBERWHIPS' 

Mobile  HF  Antennas 

ASA 

MODEUiiATR     MHZ 


HFA  6 

50.0-540 

HFAIQ 

28.0-297 

HfAll 

24  89-24  99 

HFAt5 

21.0-21.45 

HFA}? 

16.M88 

HFA20 

14  0-1435 

HFA30 

f  0.1-1 0  15 

HFA40 

7.D-7.3 

HFA75 

3&40 

$17.75 

EACH 

-rS6.00SJbH 

Check  ffi  Advance 
Of  COD 

HEAVYGAUGS 

NICKEL-CHROME 
BRASS  FITHNOS 
2S0  WATTS  FOn-ER 
AFPRDX.3'l£NGTh 
AVAIL  IN  BLACK 


7S   40    30  20    ir   15    IZ    10    6 


ASA 

PO  Box  3461 

Myrtle  Beach,  SC  29578 

1  -  800  -  722  -  2681 


JMRR^F 


1  HE  AHiVflK  li  G AP  TECHNOLOGY  'fHE  ANSWER  IS  GAP  TECHHOlOOT 


An  Antenna  wWi  No  Earth  Loss? 

Yes. .  w  tHe  ansvwet*  Is  €SAP*S 


If  VQu're  \wK\nQ  for  ^n  ant)ari- 
na  t^at  can  out  perform  the 
otfi^rB  artd  give  yon  the  adgQ. 
you'f?  loolclrQ  for  a  GAP.  The 
Challenger  DX-VIII  Is  1t>& 
revolutionary  design  tTiat 
answers  your  dcmards  for 
muni-tiand  operation  artd 
unequated  ^fficieficy  with  low 
noise.  ITils  is  the  i^hnoicigy 
ttiat  eliminates  Earth  Loss. 
GAP  delnefs  fmm  an  etovitsd 
feed:  v^r  power  doftsnl 
(Ssafifear  into  tt%  qtmnd.  Put 
K  Dpi.  Turn  ft  on  No  lunsto.  No 
tnistratJon.  HAP  dt^tv^rs 
everytNii  but  1t«  toisles. 
And  —  GAP  defewrs  it  a 
ItajtiaT  o<  trie  cost  of  ttio 
cornpe&tKn. 


QV  FlEO 
CCMOUPQ 
EABTTH  LOSS 


tmvms 


lie  aatlen«ef  DX-Vltl 


$259 

Pfus  Shipping 


soiDin^  B 


{Am)  77ft<372S 


1  H£  AlttWf  ft  H  &Ar  TECH H Oi  OG  V  '  THE  A N S ^VE^a  ^f  O  A P  I'C  C KT4 D;  QC  ^ 
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FIELD  DA  Y  ANTENNA 
comptete,  assembf^ready  to  uss. 


No  pru  tiing, 


^}D  tuninf 


No  krtcsbs  lo  tw  itjUi 


jntngj 
TNT  ij."  No^UTic  on  W  ^p,v,  40,  20, 17,  tSTtO,  TNT/3  i*  Ncp|urto  on  40< 
20, 10,  U'ofk  titiicr  ImocI*  v^^/  tuntr.  DX  i:  Gain  riw  w/  fri;t|utni:i^ 


!fr 


\iQa6y  to  U^ 

tidlLjni99ftRC8x 
The  modrrn  cosx-fcii 
ivnivrtifftiic  da^k 
^-renter  M  vyindom.. 

Antennas  W^st 

Box  50n62S,  Provo.UT  84605 


Kint-prfjtjf 
Wji-Scsltd 
Low  Noise 


No  Traps  or  RniSi  Siii ira 
In&uUedlfv  .1000V 
Rfllo^  5ra  Wans 

rwr/?  $79." 

WMom     67  fi.  ten^ 


*$9 


"ONLUSX  '  U,S,  &  INTERNATIONAL 
CALL  DIRECTORY 

OVER  A  MflUON  CALL  SIGNS 

Hatncall  online  service  gives  you  ALL  hams 
via  your  computer  Sl  moaem.  Updated  each 
month!  Only  %29, 95  per  year.  Unlimited  use  - 
24  hours  a  day  -  you  pay  for  the  phone  call. 
800:282-5628  *  703:894-^777  •   FAX  703:394-9141 

rir^     SuCKMASTiR 

liHifttrCord]  Route  4,  Box  la^Q 

L^     V     ^  Mnind,  ^ir^inifl  231 T7 

^ iPTJwntt:  jnfoigbuc]t-com 


CIRCLE?  ON  READEFI  SERVICE  CARD 


CIRCLE  135  ON  READER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


▼    ELECTROMAGNETIC  FIELD  METER 


Reduce  exposure  to  potentially  harmful 
electromagnetic  fields.  AiphaLab's  handheld  TriField™ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnstic  setting  (.2  -  100  milligauss,  60  Mz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields,  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (-5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/microwave  setting  (50  JWHz  to  3  GHz^  .01  lo  1 
mW/cm^). 

Electric  and  magnetic  settings  are  omnidirectional, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AfphaLab,  1272  Alameda  Ave,  Salt  Lake  City,  UT  84102 
Call  (001)  532-6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiation  health  risks. 


1  ?  ^*?^iff 


RACK  BOXES  NEW  DEEPER  SIZES 


$389^ 


TRIDB^IT   TR1200 
Scanning  Receiver 

500KHZ    to     1300MHz 
with       AM/FM/WFM 

Coverage     rivaling     that     of 

recievers   that  cost  twice   as 

much.    Extremely  compact  and 

ve  rsati  1  e .  Fe  at  u  res      1 00  0 

memory   channels,    10   search 

bankSj    lockout    on    scan,    & 

search.       Backlighted       LCD 

display,     Aitenuatorj     Delay, 

Hold,   Bank  lockout,   Cellular 

locked  out,  1  Year  Warrant)',  &  Earphone  jack^ 

Size:  5  7/SH  x  1  IflD  \  2  1/3W,    Wt  l4oz. 

Ground  shipping:  $6,95.    2  Day  Air  Freight: 

$9.95.  Call  or  Fax  Toll  Free,  24  hours 


F^CISL 


1RU5 
1RIJ7 
1MP 
1RU12 
1HU15 
1RU17 
2PU5 
2RU7 
SfBJlO 


cssgHiFTiaw 


PRfCc 


i9j5!ii.ra 

19  k  71!  175 
1g)Lll(t!!l.?5 
lexifsl.rs 
19i1&k1.?5 
19i:1T!i1.75 
19jc&i{a,5 

igiTifis 

19  it  IDs  IS 


31.00 
SLSO 
3a75 
4^75 
4S75 

38.75 


UDOa 


amjfs 
2faji7 

3RUS 
3RU7 

3flLI12 

3flLf17 


19x1£k3.^ 
19H7|f  JJ 
ISx&xS.ZS 
19i7:(5.?5 
19*10x5.25 
19i1?:i5.2J> 
1^115  x.  5.2^ 
16i17iil..a> 


PRICE 


5100 
57.00 


i 


u 


Pn^PAlO  [>N[]£f%£  SKIP  CI^OlINt}  ffil£E{4S  STAt«$} 

SESCOM,  INC. 

2100  WARD  DR., NENDERSOKNV  S9015USA 
USA'CANADA  (aOD)  634-3457  FAX  f&DO)  551-2749 
OFFICE  (702)  566-3400  FAX  (702)  565-4328 
TECH  LINE'  (702)  565-3993  ht-rn£  amlo^^im  ['hST;. 


!l  .n^  1^^  £ir,n^    T.O   .v^.-  ..-..  r.^,  h^    ^.^  i^.- h nJ ,, I ». .^    il  f^  ^pj::.^..   ^j:.,.c^  Uy  ^i  ^^^..r..-..   ,.^^ 


CmOLE  167  OH  READER  SERVICE  CARD 


CO^MUNJCATIONS 


3 


fflffi  ^Ql 


Call 
1^800^445-7717 

10707  E.  106th  Street  Fishers,  fN  46038 
317-S42-7115  Fax  1 -800-448-1084 

CIRCLE  164  ON  REAPER  SERVICE  CARD 


FEPSOf<fAL  COMPUTER  PEPEATER  CONWOLlER 


S^^e4t4^  ^o^  ^?ed^ 


</  Full  Duplet*  Autopatch 
[*^9t1  Emergency  Access 
/Reverse  Autopatcti  /Toll  Restriction 

/Voice  Mail        /Voice  ID's      /BSRX10 
/Votce/Tone/DTMF  Paging      /Scheduler 
/Links    /Programmabie  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Remote  Control 
/  M  orse  Code  P  racti  c  e        /  R  emote  Bas  e 

PCHC/2  Combines  the  power  of  your 
XT/ATplatf  orm  wtth  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.        ^^fom  ^695 

Fsx:5G3-47i6  B8$^ 286-^518 


I 


CIRCLE  198  ON  READER  SERVICE  CARD 


LAMBDA  POWER  SUPPLIES  Linear,  5V  3  Amp. 
$4,00  each;  or  12V  1  1/2  Amp,  $4,00  each,  1156 
Primary  putls.  4  3/4H  x  4W  x  1  5/8D.  Guaranteed. 
KALTECH  ELECTRONICS,  200  S,W  20th  St.,  Ft 
Lauderdale  FL  33315,  (305)522-5811.  UPS,  COD 
or  Check.  BNB453 

GOOD  DX  LOCATION  on  the  second  highest  hill  on 
the  East  Coast,  Four  bedroom  ye  [low  brick  house, 
overlooking  Sandy  Hook  Bay,  65'  military  type  tower. 
Cat!  (304)462-5575.  BNB505 

CRYSTALS:  High  quality  for  your  VHF/UHF  and 
SHF  transverter  projects.  SASE.  WA3IAC,  7148 
Montague  St,,  Philadelphia  PA  19135,  BNB515 

CELLULAR  PHONE  PROGRAMMING  PACKAGE! 

Program/Reprogram  cellular  phone  (s).  Change 
ESN  and  NAM.  Change  or  Clone  ALL.  $200.00 
Complete.  Call  (419)351  7713.  8NB520 

CDROM-94  HAM  RADIO  CALLSIGN  DATA  BASE 

Ham  Radio  Callsign  Database  with  hundreds  of  PC 
Compatible  programs,  radio  mods,  TCP/IP  Usenet, 
Ham  Radio  Archives,  FCC  Rules  &  Regu3atJons. 
current  exam  question  pools,  and  Canadian  Call 
Signs,  Only  $24.95,  with  Windows/DOS  Interface. 
Includes  shipping!  Send  check  to:  CDROM,  2348 
Karen  Dr.,  #6,  Santa  Clara  CA  95050  or  call 
(408)241-7376  with  your  Visa  or  MC.  BMB540 

DACRON  ROPE,  WHY  RISK  FAILURES  with  aerial 

supports?  Strong,  high  LIV  resistant,  non-stretch 
Military  Type  biacf^  DOUBLE  (unlike  our  competitors' 
single)  braided  Dacron.  3/32':  $.06/ft.,  3/16"  (770  lb. 
test):  $,M/ft.,  5/16":  $.16/ft.  DAVIS  RF  CO,  24 
HOUR  ORDERS:  (800)328-4773,  BNB557 

HF  TRANSCEIVER,  IC-7S1,  mint,  in  Box,  only  used 
10  hours,  manuals  included,  $3,700.00.  f^tke  Tem- 
perino,  855  Leyte  Ct.,  San  Jose  CA  95111. 
(408)227-7460  after  6  p,m.  BNB590 

DONT  BUY  QSL  CARDS  UNTIL  YOU  SEE  MY 
FREE  SAMPLES-  Also  I  specialize  in  custom  cards 
and  QSL  business  cards.  Write  or  call  for  free  sam- 
ples and  custom  card  ordering  Information,  LITTLE 
PRINT  SHOP,  Box  1160,  Pflugervllle  TX  78660. 
(512)990-1192.  Mastercard  and  Visa  now  accepted. 

BNB595 

WANTED:  Western  Electric  tubes  and  other  tube 
audio  equipment.  (800)251  -5454.  BNB61 5 

DUPtEXER  TUNING  GUIDE.  A  complete  booklet 

Showing  step-by-step  Instructions  on  tuning  all  types 
of  duplexers.  Included  is  theory  of  operation,  de- 
tailed diagrams  and  much  more.  Send  $9.95  plus 
$2.50  S&h  to  RGM  PUBLICATIONS,  533  IVIain 
Street,  Hillsborc  NM  88042,  For  faster  service  using 
a  major  credit  card  call  (505)895-5333  and  order  to- 
day. 3D  day  money  bacl<  guarantee.  BNB635 

SATELLITE  EQUIPMENT  Best  $S$  USA.  (600)851- 
6534.  BNB640 

UNIVERSAL  PROGRAMWIERS  Data  10,  XELTEK, 
Logic  Devices.  Magic  10,  EETools,  Needhams,  from 
$399.00.  EPROIVI  programmers  from  $117.  Call  for 
free  catalog.  (408)241  -7376.  BN  B645 

VHF-UHF-SHF  Large  SASE.  VHFer,  P.O.  Box  685. 
Ho  lb  rook  AZ  86025.  BNB660 

QSLS— ELEGANT,  AFFORDABLE.  Samples 
$1  (refundable  wfth  order).  AACO,  Dept.  S48,  1639 
Fordham  Way,  Mountain  View  CA  94040.      BNB670 

HAM  RADIO  REPAIR-  All  makes  and  rrtodels.  Fast, 
Professional  Service,  AFFORDABLE  ELECTRON- 
IC REPAIR,  7110  E,  Thomas  Rd..  Scottsdafe  AZ 
85251 .  (602)945^3908,  BNB700 
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ROSS'  $$$$  NEW  AUGUST  (ONLY)  SPECIALS, 
SAVE  TIME  AND  MONEY  HAVE  MODEL  NUMBER 
AlsrO  MANUFACTURER  READY  WHEN  YOU  CALL 
OB  WRITE.  KENWOOD.  IF-IOA.  S69.50;  P8-t2, 
S50.00;  TH*41BT.  S220.00;  TH-205AT.  $250,00: 
MFJ  122S,  S44,90;  1229,  $129.90;  840,  $16.00; 
81  Sa  S50.00:  AUNCO  CALL:  YAESU  CALL;  ICOM 
AG*3S,  $130.00;  707.  SSOO.OO;  AG-1.  SSO-OO; 
BC'50,S35.00:  04AT.  $250.00;  BP-70.  $52.00; 
CALLBOOK  OUT  DATED.  $1500:  SUPPLEMENT. 
$4-50;  BENCHER  CALL;  BUTTERNUT  CALL; 
CUSHCRAFT  R^7,  $342.50;  CALL  FOR  MORE; 
TELEX  HY-GAIN.  T2X.  $360.00;  CD-4511  $22500; 
RF  CONCEPTS  CALL;  MIRAGE  CALL;  LARSEN 
CALL.  LIMITED  TIME  OFFERS.  LOOKING  FOR 
SOMETHING  NOT  LISTED  OR  HARD  TO  FIND? 
CALL  OR  WRITE.  OVER  9000  ham-related  items  in 
stock  for  immediate  shipment.  Mention  ad.  Prices 
cash.  FD.B.  Preston.  HOURS  TUESDAY-FRIDAY 
9:00  TO  6:00.  9:00-2:00  P.M  MONDAYS,  CLOSED 
SATURDAY  &  SUNDAY  BOSS  DISTRIBUTING 
COMPANY.  78  SOUTH  STATE.  PRESTON  ID 
83263.  (208)852-0830.  BNB707 

ELECTRON  TUBES:  All  types  and  skes.  Tmnsmil- 
ling,  ftceiving.  microwave  .  .  *  Large  inventory  = 
same  day  shipping.  DAILY  ELECTRONICS,  10914 
NE  39lh  ST.  Suite  B-6.  Vancouver,  WA  98692. 
(800)346-6667  or  {206)896-8856.  BNSZI 9 

MINIATURE  POLICE  RADAR  TRANSMITTER  Ore 

mile  range^  $41  assembled,  $31.00  kit,  9025  Cold^ 
water  Rd.  Bidg.  lOOA,  Fort  Wayne  IN  46S25. 

BNB725 

HAM  RADIO  REPAIR— Prompi  service.  ROSERT 
HALL  ELECTRONICS,  1660  McKee  Rd..  Suite  A. 
San  Jose  GA  951 16.  (408)729*8200.  BNB751 

GET  YOUR  "FCC  COMMERCIAL  GENERAL  RA- 
DIOTELEPHONE LJ CENSE".  Electronics  Home 
Study,  Fast,  inexpensive!  ''Free"  details  COMMAND 
PRODUCTIONS,  D'174,  Box  2824.  Sar)  Francisco 
CA  94 1  ^*2324.  BNe761 

WANTED:  HAM  EOUIPMEFir  AND  OTHER  PROP- 
ERTY. The  Radio  Club  of  Junior  High  School  22 
NYC.  Inc.  is  not  onfy  the  Big  Apple's  largest  Ham 
club  but  also  the  nation's  only  full  limen  non-profit  or- 
ganization, working  to  get  Ham  Radio  into  schools 
around  the  country  as  a  the  me  for  teaching  using 
our  EDUCQM -Education  Thru  Communication -pro- 
gram, Senfi  your  radio  to  school.  Your  donaied  ama- 
teur or  related  properly,  which  will  be  pjcited  up  or 
shipping  arranged,  mearis  a  tax  deduction  to  the  full 
extent  of  tJie  law  fof  you  as  we  are  an  IRS  501  (c) 
(3)  charity  in  our  foudeenth  year  of  service  Your 
hetp  wtll  also  mean  a  whole  new  world  of  education- 
al oppoftynity  tor  children  aroynd  the  country.  Ra- 
dios you  can  write  off.  kids  you  can't.  Enjoy  the  com- 
tng  fall  season  by  helptr>g  someone  else  and  your- 
self. Please,  write-phone^r  FAX  the  WS2JKJ  "22 
Crew'  today:  The  RC  of  JHS  22,  RO,  Box  1052, 
New  YorK  NY  10002.  Telephone  (516)674-4072  or 
FAX  (516)674-9600.  Young  people,  nationwide,  can 
get  high  on  Ham  Radio  with  your  help.  Meet  ys  on 
the  WB2JKJ  CLASSROOM  NET:  7.238  MHz.  1 100- 
1230  UTC  and  21.395  MHz.  1300-1900  daily. 

BNB762 

JOIN  TAPR-TUCSON  AMATEUR  PACKET  RADIO 
Support  the  development  of  new  communications 
technology.  Benefits:  newsletter,  software/share* 
ware,  discount  on  kits  and  publtgations,  Si5/year 
Visa/MC  accepted.  When  joining,  mention  73.  re- 
ceive Packet  Radio  General  Info  t>0Qklet  ($7  value)! 
(81 7)383 H3000.  Mait:S987*309  E.  Tanque  Verde  Bd 
#337.  Tucson  AZ  85749-9399.  BNa765 

FOX  TANGO  WEWSLETTEH  Collectors  Editions. 
Call  lor  years  available,  entire  library,  S30.00.  Gfeai 
for  Yaesu  enthusiast.  INTERNATIONAL  RADIO  & 
COMPUTER,  INC.  (407)489-5609.  BNB776 


*Sm  rwrifw  En  O^U  73, 1««4 
CO.  D«c.  1 


^ —  notui*jep»s 
noradials 

NO  RESISTORS 
NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 


Msr.  W.Ft.91 

BILAL  COMPANY 

13  r  M«nchesl6r  Orl¥« 

Floriftiam,  Colorado  BOBtS 

{719)6^7-0650 


Field  Day  G5RV  QuicKits'' 


ip  Antnuii*  Wti4 


UT*4vai 


Sa  im  iMm\i  or  rult  k^ 


-4^ 


Ttuae  Ml  Euik  Uicl  WAflC 


£|hL4^|i>dk|Kde 

-  im  riKf tin  ^Hf*  brrfi  ii  i .3S 


QMer  Tfchng*4  1 1 J4  p  H,tS  ^  VSK 


Owiai  Hot  Un«:  Add  SS  PftH 

1-flO  1^373  8425 
CIRCLE  296  ON  READER  SERVICE  CARD 


CHICLE  42  QH  READER  SERVH:|£  CARD 


Pocket  Morse  Code  Trainer 


Learn  Code  Faster  &  Easier 
Better  than  Code  tapes 
Ideal  for  Beginners  lo  Advance 
Take  it  anj^here  to  practice 


Only! 

$29.00 


Made  in  USA 


Selectable  code  rates  from  3  wpm  to  23  wpm 

3  Random  code  modes 

CoRtJnious  random  code  mode 

Preprogramed  code  mode  for  checking  accuracy 

Interactive  code  training 
Selectable  letter  groups  for  faster  learning 
Runs  up  to  16  hours  on  one  9  volt  battefy 
Dimensions  V  x  3.8"  x  2  .4*  Add  %SM  for  S/H 


Computer  AidiMl  Tepliooroiy.  Iqc;,  10132  Monroe  Dr.  Dallai,  Jx  75229.  C*ll  214-350-0888.  Vita/MC  Accepted 


CIRCLE  276  QN  H£AD£B  SERVICE  CARD 


SPY  ON  THE  EARTH 

See  live  on 

your  PC 

what 

satellites  in 
orbit  see 

Captuj-e  HvB  breathtaking  Images  of  the  Earth  tor  tun  or 
profit-  Zoom  in  up  ig  20  X.  Send  $39  check  or  MO,  ($45  air, 
$50  overseas)  lor  our  fAntastIc  12  diskette  set  ot 
professional  Quafity  copyr^hted  programs  {IBM  lype)  that 
do^  saielliie  tracking,  tmags  acquisibon,  image  processing, 
3-D  projeciions  and  more.  Direct  recepiion  from  the 
satellites  gyaranieed  worldwide  withoui  a  saiellim  dish. 
Schematics  included  lor  irtierface,  Fqr  FREE  iriomamn 
\o^m  ta  oarbMan  board  Ewfme  at:  [7 1 B)  740-3911 . 

VANGUARD  Electronic  Labs 

Dept  RF,  1 96-23  Jamaica  Ave. 

Holiis,  NY  11423    TeL71 8-468-2720 


Say  You  Saw  It  In 

73  Amateur  Radio  Today 


X.'(?^' 


^r 


k 


LOGic  4 

HAffl  HADID  SOFTWARE 


J^  UHimmit  in  tf^m  f»^i>^^Qtlw»t&i  Com- 
plete logging,  online  awards  tracking.  QSL 
managenr^ent  facility,  radio  intsrtac^ing,  anj&nna 
toiof  control  daia  termfrraJ  br  aJl  digital  modes < 
unequaled  piw^et  spotting.  contestir>g,  CW  key- 
er,  sgur»d  card  support,  full  rnouse  support, 
Dusiomizable  screens  antl  reports,  supeTti  tkKi- 
urrtentBtior^  arid  tech  suppou,  pray  tine  pvOpaga^ 
tjon  chart,  interlace  io  calibooR  datatsas^s.  and 
rrxjch  more.  Specs:  IBM  3S6SX.  Affib  RAM. 
hard  drive  LOGe  4  DOS  $79.  Windows  SM. 
LOGic  At  DOS  $39.  Wmdows  $49.  Foreign 
Shipping  extra,  vf&simc.  frss  miopMk'  A&> 
svaSlatXa:  FDA  OSL  Routs  List  Radio  Ifriar^ 
face  hardware.  Keyer  Inierface  hsrdwarn* 


Pef»nil  Oitil^an  Appitcition»,  Dtpt  7, 2t^% 

404-242  QaS7,  Fix  404449-668? Tech  3U0p. 
404-417-11^9  t4  tA'Th.  6  fUDOn  Frl. 


ICOM  BATTERY  INSERTS 


BP'3 

BP-3 

BP-5 

BP-7 

BP-8 

BP-S 

BP-22 

BP'23 

BP-24 


BAv 

&Av 

lO.dV 

I3.2v 

BAv 

0,4v 

BAv 

8.4v 

10.8V 


270rTtah 

400mah 

eoomah 

eoomah 

BOOmah 

1400mah 

270mah 

600mah 

eOOmah 


$14.00 
$21.00 
$20,00 
$23.00 
$1 9.00 
$24,00 
$21,00 
$17.00 
$19.00 


KENWOOD  BATTERY  INSERTS 


P8-21 

PB*2400 
PB-25/2e 


7-2v 
S.6V 

8.4V 


200mah 
dOOmah 
SOOmafi 


$11,00 
$19.00 
521.50 


YAESU  BATTERY  INSERTS 


FNB-2 

FNB-4/4A 

FNB'10 

FN&^12 


10.8V 
12v 

7.2v 
12V 


SOOmah 
SOOmah 
eoonnah 
SOOmah 


$19-95 
$26.00 
$15.00 
$25.00 


MORE  BATTERY  INSERTS 


Tempo  SI  Early 
Tempo  S2/4/5  Late 
Standard  BP-l 
Ten-Tec  BP-t 
San-Tec  *142#144  Tabs 
Uniden  Bearcat 
Unkjen  Bearcat 
Regency  MTl  000  Tabs 


270mah 
eoomah 
270nrfcari 
6D0mah 
eOOmah 
eOOmah 
aOOmali 
eOOmah 


$19.00 
$21.00 
$21.00 
S21.00 
$15.00 
$15.00 
319,00 
SI  5.00 


ViSA^ 


'  Add  S4  00  ShC4>ifig 


PL  nwfltnti  idd  7%  Sates  Tu 


TNR  The  Battery  Store 
279  Douglas  Ave.,  Suite  1112 
Altanrionte  Springs,  FL  32714 

1-800-346-0601    FAX  (407)  682-4469 


CIRCLE  374  ON  READER  SERVICE  CARD 
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Garry nb»jBr^  f^^tm 
P^ecHjcORt£^  raativ  tor  notli 


ni  fiAd 


USA. 


'1 1605 


4-4DIUfe4 

[>jri&iindAi3dt« 


Antenrtas  West 

Ordtr  Hotfinn 
601-373-B425 


PAY  TV  Am  SATELUTE  D£SCRAM0UNC  1994 
NEW  ..free  BBS  wi^h  sub  tt>  American  Hacker.  New  Tif«?s 


Waif  TV  ■nd  SdnBli  CtaKrwRtriing  1»U  ... 
OthK  Piy  TV  Kiitrmi.  voJUJiivt  l-S  n  .  -^^t»  Th«  CoflipMi  Wzird 
1700  ^K^tdK  Di^  Hidistr  VW«a  JU  r^=  ^z  k=  ^-  b  ve  ^a^,  3.^3^  91  v 
ptm»lWtB8S-  S2S  SiSrl^  Al  qmt  nb.  lAil  tead.  itsMpi  iurfr^HS M  Nn 


SCRAMBLING  MEWS 

1552  Hertel  Avfr..  i*1£3,  Buffalo,  N¥  14216 
Vo[d:e/FAX/QBSr?1B674?0B9  COD.  s  are  OK  Add  Sfi 


CIRCLE  89  OM  READER  SERVICE  CArtD 


CIRCLE  36  ON  READER  SERVICE  CARD 


/insis,  AMIGA  AND  COMMODORE  SUPPORT  SERVICES  Qz 


Now  utilize  the  same  repair  facilities 
used  by  deaiers  0nd  other 
Commodore  service  centers.  Take 
0dvarM3ge  of  direct  low  pricing,  fast 
turn-around  (24-48  hours}t  extended 
warranties,  service  contractSt  low* 
cost  system  upgrades  (such  as  1 
MB  Agnus},  Toaster  problems  and 
most  important  — PROFESSiONAL 
SERVICE. 

CAIL  FOR  RETURt4  ALTmoREZATKfM  I 


GLOBAL  UPGRADES,  INC. 

3  CHESTNUT  STREET,  SUFFERN,  N.Y.  10901 
914-357-7339  •  FAX;  91fl-357-6243 

1-800-426-8693 


****  AMIGA  &  COMMODORE  CHJPS  **** 

Commodore  Plug-tn  Chips 


■l-4-t4W  l-l  >«  »■'■«  >'■'!  +  + 


65tOCPU S9.95        6567  Video 

6556  CIA. ,««^«..  -  S9.9S        90i  1 1 4/PlA. 

Amiga  Rlug-in  Chips 

S7.9S       S373  Sup^r  Den^ 

...S14.9S        1.3  ROW  „ 
S11.9S        2  04  ROM 
Sn.&S        2.05  ROM 
©37Z-^75  Agnus  with  diagrvost^c  dfSk  ^*».. 
Plus  all  Commodore  a/xJ  Amiga  POV/ER  SUPPLIES 


$9.95 
J9.9S 


e520AC1A... .„. 

6520  PlCC  (A4000) ... 

B362-^S4 

5719  Gary 


S24.95 

.S1«.95 
.^7.9S 
.S2T.95 
.632.95 

...call 


COST  OF  SERVICES* 


HOURS  9-&E,T.M0M,'Fm. 


AMIGA 

FLAT  RATE  U^ BOB 


A500 


S55  A3000      Si 20 


A2000       S8S  A4000      Si  SO 


*PHJS  UPS  SHIPPING 


COMMODORE 
FLAT  RATE  U\BOR 


C64 


S25 


C12a  S45  1571 


1541 


S30 


S35 


CDTV 


S60 


CALL  FOR  PR[CrNG  ON  NtONITOR  REPAIR  &  OTHtH  ITEMS  m.  SERVICE 


CIRCLE  33B  ON  READERS  SEF^VICECARD 


Sell  Your  New  &  Used  Gear  In  BARfER  'N'  BUY 

ClassiHed  Ads  Work!  Call  Judy  Walker  today.  1-800-274-7373 


How  To  Get  Started 


In  Packet  Radio 


Enter  the  exciting 
world  of  packet  ra- 
dio today  with  How 
To  Get  Started  In 
Packet  Radio.  Dave 
Ingram,  K4TWJ, 
wrote  this  begin- 
ner's guide  to 
packet  radio  in  an 
easy-to-understand  manner.  It  stans  with 
a  nontechnical  descriptioa  of  packet  ra- 
dio, followed  by  chapters  that  include 
getting  started,  setting  up  your  station^ 
networks,  BBSs,  portable  and  high-fre- 
quency operation  and  even  a  Packet  Ra- 
dio  Equipment  Survey.  There's  also  an 
appendix  that  includes  circuits  for  inter- 
facing equipment.  Join  the  most  excit- 
ing and  rapidly  growing  area  of  ham 
radio  today!  Order  your  copy  of  How  To 
Get  Started  In  Packet  Radio  book  for 
only  S9.95!  (plus  $2.00  S&H). 


Deluxe,.,  Tejas  Kits"^ 

Mlni^Keyer  ♦*,„*,*„„,,$39,95  +  S&H 
AF  Filter  ,*„,,„„p,„„$29,95  +  sku 

Kits,  Kits  and  more  Kits! 

Tejas  Kits"  Box  72D331 
Houston,  Texas  77272-0331 


HamCall 


ni^ 


US  &  IntcmatJonal  Call^lgn  Ijookup 
Ovef  1,000,000  hsltnos  and  lOOCdunlnes 
.  ^       -^    Includes  US  Clubs  &  Mi  Wary  Slationt. 
HamCgflx  ICALL  progfam  looks  up:  rvam«,  adtfress, 
/       ^^^^^mxpk^bon  date,  birth  year,  licfins«  class. 

unty,  ialA9r>g  area  co4e.  time  zon*.  & 
Cr^vation   Retrieve  by  any  data  tiamieni 
on  PC,  call,  name  and  zip  on  th«  MAC 
Hun<j:re><ts  of  new  progran^  aro  on  this 
disc-  &e«  Ihe  Ehictron>c$  Sol^are  Compencfium 
CD-ROM  for  a  larger  toWadion  of  s<>ftwaFB. 
'No  hard  disk  reqyirad  *  Prini  Labels  •  Export  to  hanl^disk 
or  floppy  *  TSR  nuns  from  iokI  window  -  Updat&d  every 
April  4  Oct  *  Standirtg  on^ars  accepted  ■  Deafer  disco iinls 
for  6  or  more  ■  Latest  public  domain  PC  S  MAC  software 
Same  low  pric«  of  35Q.OO  plus  $5.00  shipping. 


<f^ 


NARA 


MfflONAL  AJyMTHJ?  EAOC)  ASSOC  ^nON 


CALL  US 
TODAY!! 


P.O.  Box  598,  Remond,  WA  9S073 

Orders  Only  1  •800-GOT-2-H AM 

Inquiries  (206)  869-6052 


,-^,.., 


■-^.^^SS^: 


New  CD-Rom 


o 


/ 


CIRCLE  223  ON  READER  SiRVlCE  CARD 


EfectronJcs  Software  Compdndium 

The  Electronics  Software  Compendiurn 
is  a  colleetion  of  programns  ar>d  data  fites 
^al  pertain  to  election ics,  broadcasting, 
amateyr  radio  and  S^^  adiwity. 
Over  15.000  files  in  total  The  disc  ts  updated  and  fcisued 
semi  annually  m  Aprrt  &  Oe«     Over  200  me^abyles  of 
material  is  resident  on  Ihis  CD-ROM,  for  MAC  &  PC  Sen<j 
yotjr  order  to  Buckmasler  Pubishing,  S25  00  pkjs  S5  00 

^h^pping        5uc3fMASTH? 

RcMilB  4,  Box  1630  -  Mirveral.  VA  23117 
703:8^-5777 
600:282-562$  m 

703:e&4-9141{Fax)  rws* 

Internet;  info® buck. com      • 

CIRCLE  56  ON  READEft  SEftVlCE  CARD 


MIMATURE  MORSE  KEYS,  Ideal  collectors  ilein. 
Ifidtvidualfy  boxed.  Ex-Soulti  Africa  rv  Militacy.  Liffirted 
stocJt  available.  525,00  plus  $3.00  shipping.  Pay- 
ment by  Visa,  MasterCard  or  bank  draft.  Contact 
MARC.  ZSBHZ,  LIMA  ELECTRONICS.  P.O.  Box 
707,  Bergvlei.  2012.  Republic  of  South  Africa;  or  27- 
11-444-0444  {phone),  27-11^*44-0459  (FAX). 

BNB768 

SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
starter  Kit  comes  with  a  32  wan  Sotarex  VLX  pane! 
and  a  tan  amp  Sunlogic  charge  contfoller.  Special 
Introductory  price  $275  plus  $7  shipping.  SUN- 
LIGHT ENERGY  SYSTEMS.  2225  Mayflower  NW. 
MaSSillon  OH  44647.  BNB774 

LET  ME  SHOW  YOU  the  tips  and  techniques  of  am- 
ateur astronomy.  CLEAR  SKIES  QUARTERLY 
NEWSLETTER,  Si  9.00.  MC/VISA/AMEX. 
[B00)50V3003,  BNB790 

AGGRESSIVE  SALES  REPRESENTATIVE  seeking 
actditional  empioymenL  Would  Itke  to  sell  amateur 
radk)  equipment  (91 0)299- 1 298,  BNBaOO 

R-39DA — SALES— SERVICE — PARTS.  Info 
SASE:  MILTRONIX.  RO.  Box  3541,  ToJedo  OH 
43608.  BNB813 

FREE  IBM  SHAREWARE  AND  HAM  CATALOG. 
Morse  Code  Computer  Interfaces^  $49.95.  DYNAM- 
IC ELECTRONICS,  Box  896,  Hartselle  AL  35640. 
(205)773*2758,  FAX  (205)773-7295.  BN  B81 5 

MORSE  CODE  MUSICl-Do  Aerobics,  Sing,  or 
Jog,  wnile  learning  code!  Sense! jor^al  new  discov- 
ery and  now  the  secret  is  yotifs!  Order  THE 
RHYTWM  OF  THE  CODE  cassette  today!  $9,95  ppd 
KAWA  RECORDS  PO.  Box  319-S,  Weymouth,  MA 
02180.  The  HIT  of  the  Dayton  Hamvention!  BNBa24 

OVER  3500  AMATEURS  WORLDWIDE  ARE  using 
Bandmaster  Quad  Antennas,  Discover  why*  Free 
catalog.  AAE,  3164  Cahaba  Heights  Bd..  Birming- 
ham AL  35243.  (205)987-6122.  (205)970-0622 
FAX.  BN6830 

THE  ANARCHISTS  BBS  is  a  resource  for  anar- 
chists, Investigators,  researchers,  computer  hackers 
and  phone  phreaks.  Categories  Include:  Computer 
hacking.  Investigation  techniques,  Telecommunica- 
tions technology  and  Surveillance.  Call  (214)289- 
3328  for  free  trial  access,  BNB331 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Utest 
home  study  ^st  easy  audio  video.  0  &  A  pool  disks. 
FREE  details  WPT  PUBLICATIONS  (8CX))800-758e. 
BNBd40 

ELECTROI^ICS  GRAB  BAG  I  500  pieces  of  new 
components:  inductors,  capacitors,  diodes,  resis- 
tors. $5. DO  postpaid.  ALLTRONICS,  2300  Zanker 
Rd.,  San  Jose  CA  95131.  BNB855 

WANTED:  COLLtNS  ANTIQUES,  anything  old 
from,  speakers,  receivers,  transmitters,  and  alJ  ac- 
cessories, any  condition.  Top  S$S  paid.  Rick. 
(800)462-2972  anytime.  BNB865 

SGC,  INC.,  an  HF  SSB  radio  manufacturer  has 
openings  for  technical  sates  and  support  persons. 
Must  have  general  class  license,  good  verbal  and 
written  skills.  Knowledge  of  marketing,  dealer  net- 
works and  marine  industry  helpful.  Must  be  willing 
to  travel.  Send  employrrient  resume  and  salary  his- 
tory to:  SGC,  INC,  PC  Box  3526,  Belle vue  WA 
98009  USA.  BNBaaO 

CRYSTAL  SET  HANDBOOK  now  available  from 
the  Xtal  Set  Society.  Includes  projects,  formulas, 
and  3  issues  of  our  newsletter,  $12.95.  Join  the 
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XTAL  SET  SOCJETY  and  receive  6  bi-monthly 
newsletters,  $9.95.  Remit  to:  P.O.  Box  3026,  St. 
Loufs  MO  63 1 30.  BNB8e5 

UNINTERRUPTED  MUSIC,  news  networks.  Sports 
feeds,  newspaper  readfng  for  sight  impaired,  and 
computer  data  are  available  from  FM  subcarriers, 
for  FREE  brochure  of  subcarrier  {SCA/SAP)  re- 
ceivers and  other  radio  devices,  write:  AJL  ENTER- 
PRISES, RO,  Box  5354,  High  Point  MC  27262. 

BNB899 

SCHEIVIATIC  DE$IGN  PROGRAM.  Free  brochure, 
write  Dept.  7,  SCHEME- ADDICT,  8622  West  44th 
Place,  Wheat  Ridge  CO  80033.  BNB905 

WA^rrED:  BUY  AND  SELL  All  types  of  Electron 
Tubes,  Call  (612)429-9397,  f^x  (612)429-0292.  C 
&  N  ELECTRONICS,  Harold  Bramstedl,  6104  Egg 
Lake  Road,  Hugo  MN  55038-  BMB91 5 

COMMODORE  64  HAM  PROGRAMS-S  disk  sides 
over  200  Ham  programs  $i6,95,/$.29  stamp  gets 
unusual  software  catalog  of  Utijitres,  Games,  Adult 
and  British  Disks.  HOME^SPUN  SOFTWARE,  Box 
1064-BB,  Estero  PL  33923,  BNB917 

HERO  ROBOT  AND  ROBOTIC  EQUIPMENT 
OWNERS;  beard  repafrs,  IC  programming  and  as- 
sorted  pre-programmed  speech  chips.  For  addition- 
al requests  contact:  ELECTRONIC  REPAIR,  2927 
East  Washington  Ave.<  Madison  Wl  53704, 
(608)  249-5  577.  B  N  B92  0 

RADIO  REPAIR  Amateur  and  commercial,  profes- 
sior^al  work.  Fred  Fisher  WF9Q,  6866  W.  River  Rd., 
South  Whitley  IN  46787.  (21 9)723-4435.       BNB930 

SERVICE MONITORS WANTED 

SERVICE .  MONITORS  .....  WANTED 

Any  iate  model  . , , , ,  Test  Equipment.  .....  Call, 

(408)241-7376.  BNB945 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  repair  shops^  kit  makers,  etc, 
for  2SC1969,  2SC2312,  MBa719,  MRF455, 
MRF454,  2SC2879  and  more.  WESTGATE 
(800)213-4563.  BNB950 

FREE  HAM  GOSPEL  TRACTS,  SASE.  N3FTT, 
5133  Gramercy.  Clifton  Heights  PA  19013.    BNB960 

PRINTED  CIRCUIT  BOARDS  for  projems  In  73, 
Ham  Radio,  QSZ  ARRL  Handbook.  List  SASE,  FAR 
CIRCUITS,  18N640  Field  Ct.  Dundee  IL  60118. 

BNB966 

HANDY  TALKY  CASES,  black  or  camouflage, 

$8.95;  personalized,  $14,95;  desk  stands,  S8-95; 
Specify  make  &  models  add  $8.00  for  s/h.  Send 
SASE  for  catalog.  R.  THOMSON,  165  Wellington 
St,  West.  Suite  28010,  Barrie,  Ontario.  Canada. 
L4N7W1.  BNB967 

HAM  RADIO  CDROMS  Plus  800  other  CDROM  ti- 
tles. Call  (717)560-2321  for  FREE  info.  KA3VXA, 
DISCOUNT  DATA,  BB970 

AZDEN  SERVICE  by  former  factory  technician, 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO, 
INC.,  10715  SW  190  St.  #9,  Miami  FL  33157. 
{305)233-3327.  BMB979 

KCSDWK  MAKES  SELF  INKING  STAMPS  for 
hams  with  your  address  and  call  sign.  Send  $14.95 
with  your  order  &  phone  number  to  SCRS,  Box 
4550h  Pasadena  TX  77502.  BN B980 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  acces- 
sories: Brak-D-Lays,  Quik-Connects,  Pre-Set  mods, 
NEW  models  for  sale.  Free  catalog.  C.A.T.S.,  7368 
State  Road  105,  Pemberville  OH  43450.       BNB996 


mi 


^  Fox  Hunt  Attenuator  ^ 


@: 


m 


.  .l::  .:  fiw'.toat  •  i^ii»riH<tar 


Amjw  Antenna 

1461  Peacock  PI.  ei^entng^    (303)663-5485 

Ix^velaod,  CO   80537  Fax  (3(B  663-5065 


W. 


here's  the  Beam? 

Urtobirusive  DX  Gala  Antennas  for  ^  rhru  10 
■  Easily  hidden  •  Install  Fast  •  Fbted  or  Portabl*  • 

hid  Jen  m  tikii  piciure.  Yog  cHi'Tiif  ii,  and  your 
iKL|h.b-o-ra  can'f  ciTh*?.  But  ir  w^irli*  DX  binioi'i 
anyway,  H*w  abjut  %  ]ow  proBJc  SO-40.,3Ci  in- 
hadJ«^  Or  s  2  c[*m<ifii  iroiiChlhajKler  fi>r  ibi  a  irk-'? 
Afl  easily  fii  rhe  p-cKkn^M^k'-Pdcad  52^1*  $9^. 

AVork  DX tii^ihDu nulling  ih<  nffghbon 

iflfopa^L  s I  Ah  ten na  s  Wes  t 

Box  50063-R.  Ffv>v.^,  UT  a4605     (801  \   373-8425 


CIRCLE  €0  ON  J1EADEI1  SERVICE  CARD 


CIRCLE  332  ON  READER  SERVJCE  CARD 


rbe  Beit  in  PC  bosed  Htgl)  mktm  WBofhei  ktrelliS 


rr-^Ai 


.   Low|  Pricey  1^1^^^ 

m'H^h  Per|ormiiit!t€       / 


Advani^d  Cft|fttire  Eaiird 

Removes  Doppler  hendifig 
Self  f  Kt  mifdes  verify  aper  Qlkn 
FCCP&rtlSCbssBtertM 
Cor^tflifts  both  AM  mi  IFM  Audm 
Ultra  f  list  2iis  A/D  [onverter 
Automatic  Gam  lock  tAGL) 
Mpinlnins  Frame  Sync 


X 


""fS^  ^ 


M{l4Jik|reiit  Ct, 


1-. 


full  Functfiitt  S0ttwm0 

Stafld  alojie  [jfilmfltim! 

Ephemeris  bosed  worldwide  geapoSfKd 

and  lalHude  lorgitude  fiv^floy 
Dfstoncfi  Scfireffjon  measartniBfri  loof 
Extensive  image  processfirgtoolhox 


Sell  Your  New  &  Used  Gear  In  BARTER  'N'  BUY 

Classified  Ads  Work!  Call  Judy  Walker  today.  1-800-274-7373 


HF  inobUeer*s  ^^clreani^^  antenna! 

The  MnMr^yERfM  an  tenna: 

Qpeanatean^^whoic&oiiiS  .5  JVlJrlz 

to  3  0]VlHzTv///zc»i/f  leaving  your 

car.  "Monoband"per±brmaiiceI 


$289  pkis  S&H      VISA/MC 

(mounts  and  whips  sold  separately) 

High  Sierra  Antennas 

Box2389 

Nevada  City,  C  A 

95959USA 

Tel:  916-273-3415 

Fax:  91fr-273-7561 

Brocfinre  Available 

CIRCLE  87  ON  READER  SERVICE  CAKt> 


[aaaiiato  s 


WESELK/m 


VIDEO  I,D.  BOARD 


■■\  \ 


1^ 


■Custom  Graphics  with  your  Call  Sign 
■4  Screens  {2  HI- res/2  color  bar) 
*1 2  VDC  Operation 
-Instant  Video  ID 

*Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

QaliQf  write  for  catalog  of  availabfe graphics 

ELKTRONICS 

12536  T.R.  77  •  Findlay,  OH  45840 
(419)422  8206 

ELKTRONICS 

12536  T.R.  77 
Findlag.  OK  ISBIG 


EJIBLWR-VD8ELE 


KA8HLV 

III  I  r  n  I   hl■la■^ 


CIRCLE  a  ON  READER  SERVICE  CARD 
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Number  28  orr  your  Feedback  card 


H|^  ENumDer  zt>  orr  your  r 

Random  output 


Another  Ham  Scam 

The  history  of  amateur  radio  has 
been  frequently  marked  with  people 
trying  to  make  a  buck.  Tm  not  talking 
about  legitimate  businesses  that  sell 
products  or  services  to  the  ham  com- 
munity. I'm  talking  about  the  periodic 
attempt  by  some  less-than-legitimate 
characters  to  tal^e  advantage  of 
hams.  The  most  recent  to  come  to 
my  attention  is  interesting  only  be- 
cause of  who  Is  behind  it. 

I  received  a  fax  from  an  amateur 
In  Texas  tt>at  contained  the  contents 
of  a  mailing  he  rece^ived  from  The 
W5Y(  Group.  The  outside  envelope 
was  enblazoned  with  all  kinds  of 
large  ancf  alarming  messages  like 
'Urgent  Alert!"  and  "Your  Amateur 
Radio  License  Is  About  To  Expire!" 
Inside  was  a  Form  610  with  the  in- 
structFons  removed,  a  separate  sheet 
of  instructions  and  a  ietter/order  form 
warning  of  the  eminent  expiration  of 
the  recipient's  amateur  radio  license. 
Fred  Mala  W5YI  explains  in  this  ietter 
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makes  it  ail  OK,  save  it,  I  don't  care 
how  many  carefully-worded  phrases 
The  W5YI  Group  puts  into  the  letter 
the  purpose  of  this  package  is  to  get 
$5  from  as  many  hams  as  possible. 
TTie  W5Yt  Group  is  a  business,  and 
like  any  business  they  have  the  right 
to  make  a  fair  profit  from  their  efforts. 
This  particular  effort  is  sleazy.  How 
many  elderly  hams  will  receive  this 
package  and  send  out  the  $5,  thlnk- 
tng  they  narrowly  escaped  losing 
something  that  brings  joy  and  com- 
panionship into  their  lives?  Fred,  you 
should  be  ashamed  of  yourself. 

Is  this  S5  license  renewal  scheme 
illegal?  No.  probably  not.  After  all, 
that  disclaimer  is  in  there.  It's  enough 
to  save  any  investigation  from  the 
bunko  squad.  There  is  a  very  large 
difference  between  what  ;s  legal  and 
what  is  moral.  What  is  legal  is 
defined  by  law.  What  is  moral  is 
defined  by  your  own  heart.  We  all 
have  to  make  our  own  decision  as  to 
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t^umber  29  on  your  Feedback  card 


££ 


When  obtained  from  a  legitimate 

source,  ttie  FCC  Form  610 

includes  sufficient  instructions 

to  renew  your  license" 


that  he  is  such  a  nice  guy  that  he  just 
thought  he'd  remind  you  of  the  up- 
coming expiration  of  your  license  and 
give  you  the  chance  to  renew  it 
through  his  company  for  a  measly  $5. 

Wait  a  minute.  I  thought  there  was 
no  fee  involved  with  an  amateur  radio 
license.  Oh.  l  see.  Buried  within  the 
instruction  sheet  that  comes  in  the 
mailing  Is  the  notice  that  "The  FCC 
does  not  charge  a  fee  to  renew  your 
license.  The  $5.00  fee  is  to  reim- 
burse The  W5YI  Group  for  the  ad- 
ministrative costs  involved  in  operat- 
ing a  notification  and  renewal  ser- 
vice." The  instructions  then  go  on  tO 
mimic  the  FCC  instructions  that 
somehow  became  separated  from 
the  610  before  being  inserted  into 
the  envelope,  and  conclude  with  a 
large  and  txjtdfaced  reminder  to  "Re- 
turn this  letter.  FCC  Form  610  appli- 
cation, and  copy  of  your  license 
along  with  the  S5,00  fee  in  the  en- 
closed envelope  today!" 

As  the  skunk  said,  "is  it  me,  or  is  it 
starting  to  stink  In  here?" 

When  you  consider  the  average 
age  of  an  amateur  radio  operator 
and  realize  that  many  of  these  pack- 
ages will  be  received  by  elderly  peo- 
ple, it  is  more  than  deplorable.  If  you 
are  about  to  write  me  a  letter  about 
how  the  above-quoted  disclaimer 
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what  defines  our  values  and  ethics. 
We  all  decide  what  our  integrity  and 
character  are  worth.  Is  the  integrity 
of  The  W5YI  Group  worth  about  five 
bucks? 

If  you  are  confused  as  to  how  to 
complete  an  FCC  Form  610,  ask  for 
help  from  someone  on  your  local  re- 
peater or  at  your  next  ham  club 
meeting.  If  you  are  friends  with  a 
ham  who  might  be  taken  in  by  this 
kind  of  a  scheme,  ask  them  when 
their  license  expires  and  help  them 
to  get  it  renewed,  tf  they  can't  pro- 
duce a  copy  of  their  license  and  don't 
know  when  It  expires,  help  them  to 
find  out. 

When  obtained  from  a  legitimate 
source,  the  FCC  Form  610  includes 
sufficient  instructions  to  renew  your 
license.  Anyone  who  could  manage 
to  pass  an  amateur  radio  exam  (or, 
for  that  matter,  anyone  who  had 
enough  brains  to  figure  out  how  to 
obtain  a  license  without  taking  the 
test)  can  certainly  figure  out  how  to 
write  their  own  name  and  address 
and  check  the  appropriate  boxes. 
One  thing  the  FCC  Form  610  also  in- 
cludes that  somehow  was  omitted 
from  The  WSYt  Group's  package  is 
the  address  of  the  FCC,  which  is  the 
only  place  any  of  you  need  to  be 
sending  a  license  renewal. 
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August  has  middte-of-summer  type 

propagation  conditions,  and  you  can't  ex- 
pect a  particularly  good  month  for  HF 
DX,  The  Solar  Flux  continues  to  decline 
and  the  usual  sumrrer  "blahs"  are  upon 
us,  along  with  hot  weather  throughout 
most  of  the  Northern  Hemisphere. 

The  worst  days  are  expected  to  occur 
on  the  1st  1 2th- 1 4th,  and  again  on  the 
28th-31st.  The  besrdays  are  expected  to 
be  5lh-eih,  and  1 8th-24th.  Other  days,  as 
Indicated,  will  l3e  Fair  or  trending  between 
Fair  and  Good  or  Poor.  It  looks  iil^^e  we 
may  expect  some  severe  geophysical 
conditions  surrounding  the  2Sth  for  a  day 
or  two  either  way.  The  1st  will  see  us 
emerging  from  some  severe  conditions 
on  or  near  the  last  two  days  of  July.  As 
you  know  from  following  these  reports 
over  the  years,  we  can  miss  by  a  day  or 
two  from  the  predicted  dates  in  either  di- 
rection, but  be  particuiarly  alert  on  the 
first  few  and  last  few  days  of 
the  month,  keeping  an  ear 
tuned  to  WWV  and  to  your 
local  weather  stations. 

10  and  12  Meter  Bands 

Sporadic  E  during  day- 
light hours  on  many  Good 
days  (G),  with  strong  skip 
signals  from  500  to  1,500 
miles,  and  with  abrupt  termi- 
nation of  contact  as  the  ion 
cloud  moves  out  of  range. 


15  and  17  Meter  Bands 

Good  sporadic  E  con- 
tacts between  300  and 
1 ,300  miles  on  most  Good 
(G)  days.  Also,  you  may  find 
trans- equatorial  skip  into  the 
Southern  Hemisphere,  with 
decent  but  not  outstanding 
signal  strength. 

20  M^ter  Band 

Consistent  DX  to  most 
parts  of  the  world  on  Good 
(G)  days  during  daylight 
hours,  and  on  particularly  fa- 
vorable days,  often  until  rr id- 
night  local  time.  This  band 
will  be  your  DX  workhorse. 

3D  and  40  WieXet  Bands 

Nighttime  DX  between  lo- 
cal sunset  and  sunrise  ought 
to  be  good'to-excellent  on 
days  marked  Good  (G)  on 
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the  chart,  and  often  on  Fair  (F)  days. 
Thunderstorm  activity  usually  abates 
several  hours  after  sunset,  but  QRN  will 
obscure  weak  signals.  Day  and  night 
short  skip  will  occur  on  many  days,  with 
daytime  skip  averaging  up  to  1 .000  miles 
and  nighttime  skip  up  to  2,000  miles.  Be- 
ware of  high  absorption  levels  around  lo- 
cal noon. 

30  and  160  Meter  Bands 

Forget  any  daytime  activity,  but  when 
conditions  are  Good  (G)  you  may  well 
discover  occasional  DX  at  night,  espe- 
cially when  QRN  from  thunderstorms 
isn't  present.  There  will  be  few.  if  any,  re- 
ally good  DX  contacts  on  160  or  80  dur- 
ing July.  Short  skip  at  night,  however, 
can  be  pretty  good  out  to  about  1.000 
miles  or  so. 

Always  listen  to  WWV  and  the  propa- 
gation forecasts  at  18  minutes  after  any 
hour,  when  up-to-date  reports  of  Boulder 
K  and  A  indexes  are  given  along  with 
solar  flux  readings. 
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1  P 

2  P-F 
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7  G 

8  G-F 

9  F 

10  F-P 

11  F-P 

12  P 

13  P 

14  P 

15  P-F 

16  F 

17  F-G 

ia  G 

19  G 

20  G 

21   G 

??  G 

23  G 

24  G 

26  G-F 

26  F 

27  F-P 

28  P 

29  P 

30  P 

31   P 

FT-11 R/41 R 

2m/70ciTi  Handhelds 


Frequency  Coverage: 
Wide  Receiver  Coverage: 
mi:  110-180  MHz  RX. 
144^148  MHz  TX 
FT-41:  430-450  MHz  RX/rX 
'  SetectaNe  Alpha  Numeric 
Display 

New  Compact  Battery  Design 
4.8V  produces  1.5  Watts 
9.6V  produces  Full  S  Watts* 
150  Memory  Channels 
(75  when  Alpha  Numeric) 
AM  ^Aircraft" ■  Receive 
(110-136  MHz) 
Small  Compact  Size  w/  Easy 
Opefalion  (measures  only: 
4^H  X  27.-W  X  I'D) 
Rx/Tx  Battery  Savei^ 

High-efficiency  MOS  FET  Power 

Module 

Lar^  Back-Lit  Keypad  and 

Display 

Up/Oown  Volurne/Squelcfi 

Controls 

Built-in  DTMF  Paging/Coded 

Squelch 

Automatic  ftwrer  Off  (APO) 

AccessofJes: 

FNB-31  4,8V,  600  mAh  Battery 

FNi-33  4.8V,  1200  mAn  Battery 

FIIB-38  9.6V.  600  mAn  Battery 

FBA'14  6  AA  Size  Battery  Case 

FTS-26  CTCSS  Decode  Unit 

NC-5Q    Dual  Slot  I^Hour  Desk 

Charger 
CA-tO    Charge  Adapter 

(required  w/  NC-SO) 
FT-11  Only. 

FT-41, 3.5  Watts 


&^. 


battery.  Terrific! " 


"Small  and  thin  - 

with  a  flill  sized  keypad f 

Howti  they  do  that? " 


% 


7f^- 


xa 


"V^esu  did  it  again!" 


YA. 


bsU 


^o^ 


w^ 


tOHS 


S^^^ 


,  1S^ 


6^ 


s»^^ 
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NEW  Alphanumeric 

Display 

Rrst  time  for  Yaesu  HT 

Full  function  LCD 

combines  letters  and 

numbers. 


NEW  Up/Down 
Thumb  Control 
With  Volume  and 
Squelch  Bar  Graph. 
No  other  radio  has 
this.  Back  lit,  tooi 

y  NEW  Compact 
Battery  Design 
4.8V  gets  you 
1.5  Watts.  A  first 

for  amateur  radio. 


^^II^II 

h 

SuBalaiSBni^Miii«Bnil 

size^ 

sures  onlv:  4"H  x  2/;'W  x  1 ' 

mair  is  relative,  isn't  it?  It  could 
mean  size  -  which  in  this  case  it  does 
And,  it  could  mean  "reduced"  which  it 
doesn't?  Nothing  missing  from  the  hot 
new  FT-11  R  HT  from  Yaesu  except  bulk! 
YouVe  going  to  wonder  just  how  all  the 
features  of  this  full-function  radio  fit  in. 
Until  you  remember  Yaesu  pioneered 
2-way  radio  micro  ttchnolugy. 

To  see  what  this  really  means  to  you. 


check  out  all  ttie  new  features.  Like  the 
alphanumeric  display  This  Vaesu  HT 
first,  lets  you  tag  your  favorite  frequency 
by  name,  call  sign  or  number.  Or,  the  new 
**voltage  stingy"  battery  It's  an  industry 
first  for  amateur  radia  Smaller  and  com- 
pact, the  4i>V  battery-  gives  you  1*5  watts 
on  TX.  And.  if  that's  not  enoi^,  there's 
an  optional  drop  in,  dash  mount  battery 
charger  . 


You  see  it*s  not  a  small  time 
performer.  Just  small  sized.  The  FT-11  R, 
Another  small  example  of  Yaesu 
supariority  See  your  dealer  today! 


Performance  without  compramiseJ 
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Infonnation  at  your  fingenips.  Every  thing  you  need  to  know  about  opemiing 
the  new  TH-79A  FM  dual  bander  ( 1 44MHz/440MHz)  can  be  viewed  in  ils 
unique  doi-mairix  LCD  wilh  alphanumeric  display.  No  need  for  ihe  manual. 
In  addition  lo  ill  is  innovalive  guide  funclion,  the  TH-79A  sports  a  user- 
friendly  menu  system,  providing  easy  access  to  the  many  powerful  features 
of  this  slim-line  handheld  transceiver.  Such  as  82  non-volaiilc  memory  chan- 
nels with  ID.  DTSS  and  page  funciiuns,  and  a  DTMF  memory  funciion  for 
auto-dial  operation.  FuU-crossband  duplex  operation  is  available,  as  is  the 
ability  to  receive  two  frequencies  on  the  same  band  (VHF+VHF  or 
UHF+LHFJ  ^invullaneously.  And  thanks  to  the  FET  power  module,  long 
hours  of  operation  are  possible  on  one  charge.  With  the  TI I-79A,  transceiv- 
er technology  enters  the  21  st  century. 


-7W  approx  output  [U4M[Rz),  2W"approx„  output  (440; 

rom  MOS  FET  power  module  and  supplied  6V  battery,  5\A 

pprax,  fiiitput  using  optional  Pa-34 

lot-matrix  LCD  with  menu/pufde  system 

2  noii-vaiatlle  memory  chanrtete  witfi  ID 

iTOFtceypad  Willi  memory  fitnctian 

ITSS  fOual'Tons  Squelch  S>^tem)  with  page 

\ui\\m  GTCSS  tone  encQEler/ctecoder 

lUiamatic  baml  chaRge  I  Power-on  cat!  sign  display'       - 

lUto  repeater  otlsfil  (VHF)   I  Jnput  overvoJtage  warning 

-position  output  powfirconifDr 

.uto  power ^ff  and  batter/  save  function  I  rime-out  timer 

In  I  Cross-band  repeater  fundicni 

age  r  function    |  Channel  display  furkaion 

fidebamf  tBQm^i  cov^erage.  incftidtng  AM  receive  m  if\e  ^ 

trcrafl  !>and* 
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KENWOOD  COMMUNICATIONS  GORPOFtATlON 

AMATfcOR  RAD*0  PRODUCTS  a^KK^P 
P.O  BOK  ZZr45.  220?  €MSt  Dcvnrnguez  Si.,  Long  Buch.  CA  9CI90r^57>l5 

•Cusiomef  Support/Brochufss  (31 0\  639-5300 
»R<pair  LocationVPaits  (800]  KENWOOD  •Bulletin  Boafd  Service  (BBSJ  (310|  761 -8284 

KENWOOO  ELECTRONICS  CANADA  INC. 
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